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Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some of Our Regular Contributors Include: 
Tom Marcellino (W3BYM), Gary Halverson (K6GLH), Joe Long 
(WA2EJT), David Ishmael (WA6VVL), Jeff Covelli (WA8SAJ), Mike 
Bittner (W6MAB), Rob Vincent (K1DFT), D.S. “Jeep” Platt (K3HVG), 
George Misic (KE8RN), Mike Murphy (WU2D), Larry Will (W3LW), 
Dave Gordon-Smith (G3UUR), Pat Griffin (AA4PG), Phil Legate 
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A Portable Frequency Counter 
(Stable, Accurate, Inexpensive) 


By Tom Marcellino, W3BYM 
13806 Parkland Drive 
Rockville, MD 20853 
w3bym1@gmail.com 


Background 

The enclosure for this project was part 
of a significant national event. The year 
was 2009 when the Federal government 
mandated all TV stations switch from 
analog to digital transmissions. The 
original month for the mandate was 
February but was switched to June of that 
year. 

Many, if not all, homes contained TVs 
for analog reception. When the FCC 
mandate was first issued, TVs ready for 
digital reception were very scarce. This 
prompted the June date. 


14.0MHe —-21,0MH2 


a 


3.5MHr 7, 0MMe 


Analog TVs could receive digital 
transmissions if a digital-to-analog 
converter box was added to the antenna 
input. The Federal government 
subsidized the purchase of converter boxes 
with the issue of coupons. I believe each 
coupon was worth $40 and I don’t 
remember the total cost for a box. 

The enclosure measures 1.5" x 4"x 
7.5" and is all plastic. It is a clamshell 
design with a fixed rear panel and a 
removable front panel. The front panel is 
a darkened plastic measuring 0.080" x 
1.2" x 7". It was too dark to transmit the 
LED light so a new panel was made from 
thin aluminum. 

Power Source 

The power source is a 9 volt Energizer 

Max battery. This battery is somewhat 


HEATHEIT 
MODEL HW-8 


top of the transmitter. More sensitivity is gained, if needed, with a short wire plugged 


into J2. 
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larger then a standard 9 volt Energizer. 
The length is the same but the width is 
1.03" vs. 0.992" and the depth is 0.665" 
vs. 0.640". 

A fresh 9 volt Max was exposed to a 42 
minute test. The starting open circuit 
voltage was 9.60 volts. The test consisted 
of 1.5 minutes ON and 2 minutes OFF 
for the 42 minutes. The test lasted for 12 
cycles. At the end of the test the open 
circuit battery read 9.00 volts. The battery 
was rested for 12 hours and recovered to 
9.21 volts. The advertised shelf life for 
the Max is 5 years. 

| Power Saving Circuit 

Current drain from a battery powered 
device must be low for a long battery life. 
The design for this project included a 
monostable circuit to drive the frequency 
counter. There is no need to have the 
frequency counter on 100% of the time. 

The monostable circuit produces a 5 
volt output pulse after being triggered. A 
simple finger touch grounds pin 2 of the 
NE555 and starts the positive output 
pulse on pin 3. The length of the output 


pulse is controlled by T= R1 x C1. In this 
case, 90 seconds was selected. R1 is made 
from two metal film resistors and Cl isa 
small aluminum filter capacitor with a 
measured value of 25 pF. 

Q1 receives the output pulse and is 
used as a switch. Normally a transistor 
switch would be designed with sufficient 
base current to drive the C to E into 
saturation. [his would result is a C to E 
voltage of 300 mV. If that were allowed 
the collector current would be 95 mA 
and shorten the battery life. The 12-k 
ohm value for R2 was selected to decrease 
the collector current to 65 mA while still 
allowing Q1 to switch. The C to E voltage 
is now 2.8 volts. 

The power dissipation spec. for the 
2N2222A is 500 mW. When the collector 
to emitter is in saturation, the power 
dissipation is 28.5 mW. The power 
dissipation is 182 mW when the collector 
to emitter voltage is 2.8 volts. 

A test was conducted for low battery 
voltage operation. Using an external 
power supply the voltage was slowly 


: 


$1 

+9V 
ENERGIZER 

MAX 


900000000000 
PERF. ALUMINUM 


The monostable timing circuit is triggered with a finger touch to J1. The LED pilot 
lamp is energized by the operating - standby current for the NE555. The black signal 
wire at J2 must not be connected to the black power wire at J1. 
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The enclosure is a perfect fit for the frequency counter unit. The monostable timing 
circuit is mounted to a small piece of PC board. The Energizer battery is held in 
place with double sided tape. Jacks J1 and J2 are in the lower right. 


reduced while a 14 MHz signal was 
applied. The counter remained functional 
reading the same value with 7 volts 
applied. 

At the end of the 90 second pulse, the 
frequency counter will turn off and the 
standby current of 4 mA will continue. 
This current is enough to fire the LED 
pilot lamp. No part number is given for 
the LED. From my large source of LEDs 
one was selected for its brilliance. 

The touch switch uses a RCA female 
panel jack. The center bus wire is spiral 
wound and positioned flush with the end 
of the jack. A finger touching the end of 
the jack will connect pin 2 to ground and 
trigger the NE555. 

A3" x3" piece of perforated aluminum 
is attached to the bottom of the case and 
serves as the signal pickup. When the 
unit is placed on top of a transmitter’s 
cabinet the signal is registered. If more 
signal is needed a short piece of wire can 
be plugged into J2. 

Depending on how good the RF ground 
is to the transmitter’s chassis, the chassis 
is another RF signal point. Yes, that is 
correct! Just attach J2 to the chassis and 


be surprised. 
4 Electric Radio #373 


Applications 

In addition to monitoring transmitter 
frequency, the portable counter can 
monitor the output from a signal 
generator. Sensitivity vs. frequency tests 
were performed across the amateur bands. 
The minimum sensitivity for each band 
was recorded. Starting at 32 MHz = 1500 
uV down to 1.8 MHz = 600 pV. 

It is extremely important to not connect 
the black signal wire to the black power 
wire. This will produce a gross error in 
the readings. The plastic enclosure makes 
isolation easy for the black signal wire. If 
a metal enclosure is used, the black signal 
wire must be isolated if the metal is 
power ground 

Final Comment 

If you need a frequency counter and 
like to “roll” you own this project will 
appeal to you. The cost is very reasonable. 
The frequency counter module will 
display 8 digits with a resolution of 1 Hz. 
The module is relatively inexpensive with 
an average cost of $15 from eBay. 


LR 
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One Band Kilowatt AM Transmitter of My 
Dreams: An Article Follow-up 


By Jay Miller, KK5IM 
Crawford, TX 
jay@kk5im.com 


After my article on building the 813 
amplifier/transmitter from the ARRL’s 
Radio Amateur’s Handbook of the 1960s 
appeared in ER #370, March 2020, I 
was amazed by the response I received 
from ER readers. 

I'd often wondered if hams really ever 
built some of those projects produced 
either in the ARRL labs or from 
experienced ham builders. Turns out, 


indeed they did! 


The transmitter from the ARRL articles 
had Jack Morgan’s call, W1FEA, on an 
engraved plate, top-right. Morgan was 
the original designer and builder. : 
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Four readers sent me photographs of 
amplifiers built from the handbook 
articles and several more comments came 
from hams that knew of guys who built 
rigs. But first, there is some recently 
discovered history of the original build 
that appears in the handbooks. 

Jack Morgan, W1FEA 

As a young man from Glastonbury, 
CT, (asuburb of Hartford), Belden (Jack) 
Morgan earned his first ham ticket in 
1955 at age 14. Upgrading to General a 
year later, he was issued call sign W1FEA. 
He was working in a local electronic 
store and found out the ARRL often 
hired youngsters to help out in the ARRL 
lab. Jack applied (he was now 16) and 
was hired and assigned to the legendary 
Don Mix (WITS). Mix wrote prolifically 
for QST and supervised the ARRL lab 
where many projects were built for the 
magazine and the Radio Amateur’s 
Handbook. 

During his career with the ARRL lab, 
Jack designed and built — under the 
tutelage of Mix, Byron Goodman 
(W1DX) and Ed Tilton (WIHDQ) - 
the rack-mounted amplifiers featured in 
the handbook article. It is his call sign — 
WI1FEA — that appears on the small, 
engraved tag in the picture within the 
article. Goodman was the editor of the 
ARRL’s Radio Amateur’s Handbook and 
was on the lookout for unique projects 
for the books. 

In a letter I received from him, Jack 
said, “I needed an amplifier(s) for my 
contest oriented station. I wanted to 
change bands quickly and came up with 
the ‘separate’ concept. I wanted them to 
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be compact so I determined from the 
tube manufacturer it was okay to mount 
the 813s horizontally. All five amps were 
pre-tuned and powered up except for the 
filaments. The master band switch 
powered them up as required also routing 
the RF.” 

According to Jack, the loop tuning on 
10 meters was Byron’s idea. 

Jack left the ARRL in 1962 and moved 
to California to continue his education. 
He took a job at Eimac after meeting Bill 
Eitel (a frequent visitor to the ARRL 
lab). His later career included stints with 
Varian and TRW before forming his 
own company that he sold to Honeywell. 
Jack received a new call sign in California, 


KFGD, 


Some Surviving Examples 

Jimmy Jones (WONKN), of Cedar 
Rapids, IA, wrote to tell me about one of 
his old Elmers who built a copy of the rig. 
He added an ultra modulator with a pair 
of 810s. The man built a 20 and an 80 
meter PA for the rig. 

Bill McCartney (W8BDW) acquired a 
rig built by Bill Goodrich (W8LNL, SK) 
from the article. This rig had four PA 
decks for 15, 20, 40 and 80 meters in a 
six foot rack with the control deck. 

Abe Schwartz (WB2PQR) of Brooklyn, 
NY, picked up a single 80 meter PA deck 
for the rig at a hamfest and sent along 
some pictures as well—a well done build. 


Jim Johnston (KE7POE) of Tilamook, 


W8BDW 


This nice example of construction is owned by Bill McCartney, 
WS8BDW. Bill acquired it from the builder, W8LNL. Originally 
contained in a six-foot rack, the rig had PA decks for 15, 20, 40 and 


40 meters. 
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WB2PQR 
Another well-done build from the article is this single 80-meter PA deck that Abe 
Schwartz (WB2PQR) picked up at a hamfest. Note the builder included a muffin 


fan and a roller inductor. The rack handles are a nice touch. 


WB2PQR Top View 


Seattle. It included four PA decks (10, 
15, 20 and 40 meters), a control deck 
and hefty power supply in a six-foot rack. 
Jim converted the 10 meter PA to 80 
meters. The rig is obviously constructed 
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from the ARRL handbook article. 
Wilson eb amoe bab OR Rotof 
Hillsborough, NC, acquired one (at a 
hamfest) with a single 20 meter PA deck 
and a homebrew screen power supply. 


)2 
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of this type (single band 813 amplifiers) 
were built for or used by well-known 
contest operator Larry LeKashman (SK) 
who held call signs W8IOP, W9IOP and 
W2IOP. LeKashman started his ham 
career as a Boy Scout in 1937 and went 
on to become a VP of Electro-Voice. 

Many thanks go to all the folks who 
sent me pictures and recollections. 
However it was Mark Wilson (K1RO), 
the former editor of QS7, who helped 
nail down the original builder as Jack 
Morgan and pointed me to much useful 
material. 


KE7POE 

This rig, consisting of four single band 
PA amplifiers in a 6-foot rack, belongs 
to Jim Johnston, KE7POE. It included 
four PA decks (10, 15, 20 and 40 meters), 
a control deck, and hefty power supply. 
Acquired from a silent key in Seattle, it 
is unclear exactly who the original 
builder was. 


ER 


D Larry Ut KASHMAN 


3019 York Roan, 
Sout Bend, 
INDIANA 


[W9IOP’s QSL card is courtesy of Gary Halverson, K6GLH] 
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Repurposing the Multi-Elmac PMR-7 Squelch as a 
Product Detector and an Unobtrusive S-Meter 


By Pat Griffin, AA4PG 

478 Cahaba Landings Rd 

Birmingham AL 35210 
patgriffin@msn.com 
http://www.cahabatechnology.com/ 
aa4pg.html 


In the September 2019 issue #364 of 
Electric Radio \ discussed a solid-state 
product detector for the Multi-Elmac 
PMR-7 receiver (Griffin, 2019). As I 
began building another of those circuits 
with its tiny, surface-mount devices, I 
wondered if I was taking the long way 
around the barn and if there might be a 
better way. Looking over the PMR-7 


schematic it occurred to me that I had 


never used the squelch and didn’t know 
anyone who had. Plus, the squelch uses 
the triode section of a6AN8 and a triode 
is perfect for a product detector. 

The idea, then, is to rework the squelch 
circuit such that the triode section of the 
6AN8, V7, becomes a product detector. 
The first step is to remove the squelch 
circuitry. Figure 1 shows the squelch 
circuit. (See Griffin 2019 for a complete 
schematic.') Fortunately, it is largely self 
contained. Disconnect pin 1 of V7 from 
R94, disconnect R90 from R97; remove 
the automatic gain control (AGC) 
coupling circuit composed of C73, C98, 
C99, R98, and R99; and, remove the 
“gimmick” capacitor, C82, from pin 1 of 


+ 250 V. DC. 


BFO PITCH 


AVC. 


R67 


Figure 1: This is a portion of the PMR-7 schematic containin 
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IF input 


from pin 2 -— 
of T6 


A5mf 
C2 


1 
—=— 100K 


BFO input 
from pin 1 of 
ve 


+250 vdc 


12mi 


[> 


C6 


a AF output 
to pin 1 of 
prea Vi 


1K .005mfi 


Figure 2: Grid-cathode product detector circuit with IF signal fed to the grid and 
BEO signal fed to the cathode. V1 corresponds to V9 and R1 corresponds to R90 in 
the PMR-7 schematic. All other components are new. 


V8. 

There seem to be at least two versions 
of a triode product detector. The more 
common version, e.g., Collins 75S-series 
using a 6U8A triode, feeds the beat 
frequency oscillator (BFO) signal into 
the cathode and the intermediate 
frequency signal into the grid. I will call 


+- SQUELCH 
THRESHOLD 


e squelch circuit. 
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this circuit the grid-cathode circuit. A 
less common circuit, e.g., later version of 
the Mosley CM-1, feeds both the BFO 
and IF signals into the grid. I will call this 
circuit the grid-only circuit. See also http:/ 
/www.w7ekb.com/glowbugs/rx/Pullen/ 
PullenMixer.pdf for a discussion of the 
erid-only circuit. I tried both circuits and 
they are both presented here. 

The grid-cathode product detector 
circuit is shown in figure 2 and operates 
in the following fashion. The grid receives 
intermediate frequency (IF) signal input 
from the last IF transformer, T6. The 
cathode receives beat frequency oscillator 
(BFO) input from pin 1 of V8. And, the 
6ANS8 functions asa mixer circuit. Hence, 
the two signals are mixed and one of the 
outputs is the difference between the 
signals which is in the audio frequency 
(AF) range. This signal is filtered further 
by C3, C4, C5, C6 and R4 and then 
becomes input to the audio amplifier, 
upstream from the audio gain control. 

The grid-only circuit is shown in figure 
3. Both BFO and IF signals are fed to the 
grid with somewhat light coupling (100 
pF and 5 pF, respectively) and a 22nf 
bypass capacitor has been added from the 
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IF input 


ie! pin 2 — 
BFO input pond 


ek pint of 400pf C2 =100K = 


22ut 
+250 vdc 


C6 


AF output 
to pin 1 of 
v7 


Figure 3: Grid-only product detector circuit with both IF and BFO sigtas fed to the 


grid; See figure 2 for component designations. 


cathode to ground. Otherwise, the circuit 
is identical to figure 2. 

Installing.» either. pcirtcudt 4,1 
straightforward. Install the output filter 
(C3, C4, etc.) using the three tie points 
made vacant by removing R98, R99, etc. 
Also, use shielded wire, e.g., RG-174, for 
the AF, IF and BFO connections. The 
squelch control, R90/R1, was left in the 
circuit. I thought this control might be 
useful in manipulating the cathode 
resistance. It turned out that leaving it at 
maximum resistance of 100k worked 
pretty well for either grid-only or grid- 
cathode versions. 

The circuit values are essentially what 
I had on hand and | did not spend much 
time Easter egging components looking 
for the best performance. However, three 
component values are noteworthy. First, 
with the specified value of R3, the GAN8 
plate voltage is about 150 VDC. It is 
important not to overdrive the pentode 
section of V9 else low-frequency 
distortion/feedback (rumble) will result 
at high AF gain. In fact, a lower plate 
voltage might be even better. Second, the 
value of 5 pF for Cl provided adequate 
IF signal to the product detector while 
having minimal effect on the diode 
detector when copying AM with the BFO 
off. Also, this value provided light 
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coupling such that the AGC line was not 
held low by the BFO signal making its 
way back to T6. The best value for Cl 
will likely vary from one 60-year old 
receiver to another. Third, a cathode 
resistor bypass capacitor is not feasible 
with the grid-cathode design since it 
would effectively ground the BFO signal. 
However, with the grid-only design, it is 
feasible and the 22 pf bypass capacitor 
increased output and perhaps reduced 
distortion. 

With either circuit in place, AGC works 
normally. Simply turn it on but do not 
advance the potentiometer. The BFO 
injection control functions as it did before 
the modification, and amplitude 
modulated (AM) signals can still be 
received by switching the BFO off. 

So, a handful of components, an 
evening or two in the shop, and you come 
away with a PMR-7 with a product 
detector. Plus, all of the parts are from 
the last century and can be seen with 
nothing more than your bifocals. 
Reference: 

Griffin, P, Adding a Product detector 
to the Multi-Elmac PMR-7, Electric 
Radio #364, September 2019, Pgs. 6-11 
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An Unobtrusive PMR-8 Signal Strength Meter: 
No Holes Required! 


When restoring vintage radios the 
purist strives for an original, unmodified 
result while others drill new holes with 
abandon. Most of us probably fall 
somewhere in the middle and modify old 
gear where it improves the performance 
and try our very best to hide the 
modifications and/or make them 
reversible by a new owner, e.g., pots in 
headphone jack holes, wires wrapped 
around mixer-tube pins, cables snaked 
through vent holes, etc. 

After adding a product detector to an 
Elmac PMR-8 receiver, I faced a dilemma. 
The product detector made a decided 
improvement in performance but to take 
full advantage of the resulting all-mode 
automatic gain control (AGC), I wanted 
to add some sort of signal-strength 
indicator. Of course such an indicator 
would be of little use unless visible from 
the front panel of the radio. However, 
even if there were room on the front of 
the radio, which there wasn’t, a hole big 
enough for a meter would be impossible 
to undo, not to mention having to explain 
to a fellow ham why I would do such a 
thing to a fine old piece of American- 


MULTID oe 
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made gear. 

Fortunately, the front panel is 
constructed with a vertical metal panel 
mounted on a horizontal chassis leaving 
just enough of a crack for light to show 
through. This construction, coupled with 
high-intensity light-emitting diodes 
(LED,) anda few solid state components, 
solved the problem for this receiver and 
maybe for a few others. 

In a nutshell, the idea is to drive a 
string of LEDs with the AGC voltage and 
somehow mount them behind the front 
panel such that they shine through the 
crack at the bottom of the panel where it 
mounts to the chassis. The challenge is in 
the “somehow.” Before getting into that 
it might be helpful to see where we are 
headed. Figure 1 illustrates the indicator 
in operation during reception of a couple 
of CW signals. A short video is available 
at www.cahabatechnology.com/ 
aa4peg.html. 

The Display 

The signal strength indicator display 
consists of seven blue and three red high- 
intensity LEDs. Square, 34612 OP LEDs 


from mpja.com or eBay work nicely. 


Muh ? 


(ELMAC | 


7 8 9 10. 


Figure 1: The signal-strength indicator is Oe relatively weak (left image) and 


very strong (right image) CW signals. 
Electric Radio #373 


June 2020 13 


- a 


Figure 2: This 2-4” x 3/8” perf board is used to mount the ten-LED display. 


These diodes are mounted on a small 
piece of perf board (see figure 2) with the 
anodes connected together and the 
cathode of each LED connected to a 
separate input. Later, the anodes will be 
connected to +12 VDC and each cathode 
will be connected to a separate pin of the 
display driver. 

The left panel of figure 3 reveals the 
string-and-pulley mechanism linking 
tuning knob shaft, tuning capacitor and 
the front panel slide-rule dial. Clearly, 
the only space to mount the display is to 
the right of the dial wheel. The right 
panel shows the wired perf board 
mounted in that spot. There is not much 
“elbow room” for working, and the perf 
board is held in place by a single 3-32 
bolt on the left and a non-metallic bolt 
resting against the back of the board. The 


force of the 10 wires secures the board 


against the bolt. The LED lenses are 
visible as small rectangles on the underside 
of the perf board. It is important these be 
evenly spaced and equidistant from the 
front panel. The complete installation is 
shown in figure 4. 
The Circuit 

An S unit is usually defined as 6 dB. 
Thus, a typical S-meter that reads to 30 
dB over S9 would have a range of 84 dB 
(9X 6 + 30), The LM3915 LED aire 
has a logarithmic response and will drive 
ten LEDs at 3 dB steps. So, one driver 
will support ten LEDs and get us to 30 
dB. Why not use three cascaded drivers 
for a range of 90 dB to cover the typical 
S-meter range with a little to spare? Here’s 
why not — no space! As figure 3 
illustrates, there is little room. So, I 
compromised by using a single LED 
driver and restricting the range to 30 dB. 


Figure 3: The front panel is removed (left) and the display is installed in the only 
space available (right). 
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Figure 4: The LED display is next to the dial wheel (highlighted area) and connected 
by the ribbon cable to the driver board. The pot is at the top of the board is R4. The 
op amp circuit is mounted on a small board underneath the chassis. The tube next 


to the driver board is a VR tube for the BFO supply added by a previous owner. 


OV to 10V Log Display 


C1 

2.2 pF 

TANTALUM 

OR 10 pF 

ALUMINUM | 
ELECTROLYTIC 


12V TO 20V 


SIGNAL 
SOURCE 


Notes: Capacitor C1 is required if leads to the LED supply are 6" or longer. 
Circuit as shown is wired for dot mode. For bar mode, connect pin 9 to pin 3. Vien must be kept below 7V or dropping resistor should be used to limit IC power 
dissipation. 


R2 
Mony = 1-25V (: ‘ ) + R2 x 80 yA 


TURE VREF 
LED ~ RI 2.2ko 


Figure 5: The Manufacturer’s Recommended Circuit 
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Figure 6: AGC amplifier and signal strength display. LEDs=square, high intensity, 
e.g., Marlin P Jones 34612 OP,R1=5.5k, R2=1k, R3=4.7k, R4=10k, R5=2.2k, 
R6=3.3k, U1=741 op amp, U2=LM3915 logarithmic led display driver. 


(See Garrabrant, 1997, for a circuit using 
four LM3914 linear drivers and 40 
LEDs.) The result is a relative signal 
strength indicator with a logarithmic 
response “similar” to an S meter. 

The display circuit is essentially an 
LM3915 LED driver, ten LEDs and a 
few supporting components. Figure 5 is 
a manufacturer's recommended circuit 
found by Googling “LM3915.” The 


circuit used in the PMR-8 is shown in 


figure 6. I tried a few circuits that would 
amplify the AGC voltage sufficiently to 
drive the LM3915 and provide isolation 
such that the AGC function in the PMR- 
8 was not affected. This inverting 
amplifier circuit using a 741 op amp 
provided the best performance and is 
adapted from one by good old Forrest 
Mims (Mims, 2007).? 

The circuit does require dual power 
supplies, i.e., negative and positive voltage 


+9vdc 


-Svde 


+12vdc 


Cc 


Ci2 


IF 
i 


oe 
“L T 


Figure 7. Power supply for 741 op-amp and LM3915 LED display driver. 
C1,C2=470mfd 25v, C3,C4,C5,C6,C10,C11=.1mfd 50v, C7,C8=47mfd 25v, 
C9=1000mfd 25v, C12=100mfd 25v, D1=D6=1N4004, T1=110vac pri, 24v ct sec, 
e.g., Radio Shack 273-1366, U3=7809, U4=7909, U5=7812 
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with a common ground. During testing, 
I used two 9-volt batteries and that 
worked pretty well so the power supply 
in figure 7 provides +9 VDC and -9 
VDC as well as 12 VDC for the LEDs. 
There is of course no room for this power 
supply inside the PMR-8 so it was built 
inside a Heathkit HP-23, also used to 
power the PMR-8. 
Results 

Once the circuit was functioning, the 
next question was calibration. I went the 
signal generator and attenuator route for 
a bit but eventually realized a much 
simpler approach was needed. I simply 
tuned around 7200 kHz with a Kenwood 
R1000. It was a fairly noisy night and the 
Kenwood S meter read about S9. So, I 
switched the antenna to the PMR-8 and 
adjusted R4 until the last blue LED was 
lit. So signals up to S9 are blue and 
something dB over S9 signals are red. 


That’s good enough for me. 


Achieving this range with other 
receivers might take some component- 
value adjustment. The output of the op 
amp should range from a fraction of a 
volt to around four volts. Other than R4, 
the most important components to adjust 
are Rl and R3. For example, a value of 
22K for R1 resulted in op amp maximum 
output of about eight volts. 

I thank my friend Brian, N4DKD, for 
discussions about these circuits and for 
dragging me further into 21* century 
ham radio and general geekery. 
References: 

1. Garrabrant, Byron. 40 segment LED 
S-Meter. https://www.qsl.net/n6bg/ 
thunt/ledsmtr.htm, 1997. 

2. Mims, F.M. III. Volume I: Timer 
Op Amp and Optoelectronic Circuits & 
Projects, Master Publishing, Inc., 2007, 
p<aa. 
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356 BROADWAY, ALBANY. N.Y. 


WE MAKE IT.OUR BUSINESS TO SEE THAT ALL AMATEURS} 
ET THE BEST FOR THE MONEY. WE WANT YOU Td BE SATISFIED | 


PEERLESS “40 DX” TRANSMITTER .. . A crystal controlled transmitter for Phone or C.W. operation. 
Tube complement: 2A5 oscillator, 2-46’s power amplifier, 83 rectifier, 56 speech amplifier. The west 
coast is worked on 80 meters with this job on C.W. from Albany and often distances up to 1,000 miles 
are worked on the same band on phone. Here are a few of its features in concise form. 


«Standard Rack mounted 
"535 to 40 watts output on C.W. 
+10 watts output on phone £ 
Crystal ground to your specified frequency 
*%F ull output on 2 bands with 1 crystal 
**%2A5 Dow or Tritet oscillator 

This transmitter comes complete with ‘‘ALL” accessories, in- 
cluding crystal, coils for 2 bands, tubes, microphone, and in 
fact, everything but key and antenna. 


Transmitter for combination Phone CW.........----------------- $63.50 
Transmitter for CW. onlys...0--)..-----2---sceneecee cen aneeemenie een 52.00 


PEERLESS “40-DX” R. F. PORTION, complete with coils for | 
band and crystal holder, less tubes, crystal, power supply and 
race sriet. Soecid hh et ob din davtiscnin anni Sears oale's wa ironed alee $17.50 
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CARTOON QSL CARD ROUNDUP 


Hi Ray, 

I very much enjoyed the Cartoon QSL Card Roundup in ER and am attaching two 
from my Wife’s Grandfather: W2APF, “Uncle Dave” of Uncle Dave’s Radio Shack in 
Albany, NY. When Dave passed I was able to pick up his call and keep it on the air! 
Uncle Dave’s advertisements in QST included many of Otto Eppers’ cartoons. 

I’m also sending some QSL’s received by Keith Henney, the editor of Principles of 
Radio. Keith had two station calls: K2BH for his Garden City, NY home and W1QGU 
for his summer home in Snowville, NH. Keith’s wife was also an editor and was an 
agent for Hellen Keller and her teacher, Anne Sullivan. It was Keith’s wife, Nela, who 
got The Miracle Worker published. I thought these might be interesting as one is from 
Danny Weil of YASME fame. 

73, Thaire Bryant, W2APF 


Here is W2APF’s classic QSL card from 1938, as drawn by the famous Otto Eppers 
while Otto held W8EA. Uncle Dave advertised nearly every month in QST or Radio. 
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- This is a different version of Uncle Dave’s QSL card, also from the 1930s, but this 
one wasn’t drawn by Otto Eppers. 
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Almost anyone that has seriously studied radio technology is familiar with Keith 
Henney’s Radio Engineering Handbook, first published by McGraw-Hill in 1933, 
and in an era when having an amateur radio ticket was a lot more important to 
employers. This card is from a DX contact Henney had with Danny Weil while he 


was operating W1QGU in CT. 
ER 
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The “Turbo” Hallicrafters HT-40 


By Phil Legate, ACOWOB 
Marion, OH 


are@ Reagan.com 


This article takes a Hallicrafters HT- 
40 chassis and makes modifications for 
increased power and modulation 
presence. A previous ER article in #314 
describes some simple HT-40 upgrades. 
As with any transmitter, check your unit’s 
wiring against a later schematic to 
determine if any modifications have been 
made as | have seen prior modifications 
made incorrectly or without any valid 
reason. 

The Turbo HT-40 Circuit Description 

The Turbo HT-40 employs four 
thermionic devices and five solid-state 
diodes. A 6HF8/6CX8 serves as the 
oscillator and the multiplier/buffer/ 
driver. The RF final consists of a single 
6DQ5 “sweep tube” with impedance 
provided by 
conventional Pi-tuning circuit. A 
12AX7A serves as the speech amp whereas 
a 6DE7 dissimilar twin triode serves as 
the modulator. 

The quality of audio of the HT-40 out- 
of-the-box is attributed to the selection 
of the RF final. Screen modulation of the 
6DQ5 can be made more linear than 
with most tubes. Adding to these 
advantages is the low amount of grid 
drive required as compared to other tubes. 
For example, 0.5 mA of grid current is 
more than sufficient to obtain 20 watts of 


transformation a 


AM carrier, which illustrates its excellent 
power sensitivity. 

The HV power supply is a full-wave 
voltage-doubler with four diodes. 
Voltages noted in the schematics were in 
AM mode and keyed with 20 watts RF 
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output at 120 VAC input. 

A meter on the front panel selects 
indicated grid current or the final’s 
cathode current. 

Note: Components on the schematics 
marked with an asterisk “*” denote 
original component designations with 
modified values. Voltages are measured 
with respect to chassis ground and key- 
down are denoted with a single “*”. New 
components are identified with a double 
asterisk. cs, 

Many of the terminal strips, tube 
sockets, and other components are riveted 
or “staked” so if you have a ground loop 
problem or an intermittent operation 
situation, check those points for looseness. 
If they are loose, drill out these rivets and 
replace them with 6-32 hardware. 

High Voltage Power Supply 

The HV power supply is a full-wave 
voltage-doubler now producing about 
840 volts unloaded and 740 volts loaded, 
and was improved with additional 
filtering capacitance as noted on the HV 
power supply schematic, figure 1. A 
voltage divider at the output provides 
modulator and LV voltages. The filtering 
choke was removed in lieu of an RC 
filtering system, and a new HV 
transformer was used, the EDCOR 
XPWR220. Five-lug terminal strips 
mounted above chassis provides a bias 
supply and additional filtering for the 
modulator supply. 

When operated at 121 VAC, supply 
voltages for the GHF8/6CX8 oscillator 
and buffer/driver had to be reduced, so 
additional voltage reduction was 
implemented via additional voltage 
dividers. Additional DC and RF filtering 
are provided at each individual stage. 
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Filament voltage stayed at 6.25V. 

Note: Make sure the cotton-covered 
filament string wiring is not showing 
any abraded insulation since this 
transformer is capable of 8 amps and 
can turn shorted filament wiring into an 
unwanted heater! 

Caution: An interesting quirk of this 
original transmitter design is that when 
in “Standby” mode the HV system is 
energized, but the negative HV rail is 
floating. When switched to the AM or 
CW mode, the “Function” switch 
connects the negative HV rail to chassis 
(circuit ground). For this reason, one 
cannot add capacitors at any other points 
in the circuit other than those noted in 
the original schematics. So be forewarned 
when testing and keep one hand in your 
pocket! In the turbo mods, all power 
supply components have been reference 
to ground such that the high voltage B+ 
ground rail and the low voltage ground 
rail are all at chassis-ground potential. 

R1** can be changed to 12.5k, 5W 
and R2** can be changed to 36k, 7W 
with alternate values in brackets [ ] if you 
feel more modulator voltage is needed. 
Contrary to what has been stated by 
some authors, you really don’t need 700 
volts on the second stage plate of any 
screen grid modulator. Keeping the plate 
voltage around 500 volts reduces electrical 
stress and heating when the stage is 
properly designed. 

The Bias Supply 

The bias supply (figure 2) uses a Triad 
F-13X transformer in reverse. The 
transformer is mounted opposite the T1 
power transformer. The filtering 
components are mounted on top of the 
chassis on a single 5-lug terminal strip. 

Speech Amplifier 

Each triode stage in figure 3 has a 

voltage gain of 60, or 36 dBv. Vintage 
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transmitters are notorious for distorted 
speech amplifiers so the 12AX7A speech 
amplifier circuit values were modified to 
flatten the overall frequency response 
and to place the stages into their linear 
regions. The selection of different values 
of capacitance across the first stage’s 510 
ohm cathode resistor yields different 
“peaking” values. I chose a 0.47 pF Mylar 
at 100 volts to improve high frequency 
audio response and to provide about 3 
dB of pre-emphasis. The peak-to-peak 
voltage values shown were to determine 
each state’s voltage gain. 

The 27k resistor and the 470 pF 
capacitor at the second stage’s plate act as 
a low pass filter to reduce high frequency 
audio artifacts for “good neighbor” 
adjacent frequency emissions. I have 
found it is better to do frequency limiting 
at the speech amp than to try and limit it 
at the final’s screen grid. Modifying the 
low pass response curve can be done by 
varying the capacitor values from 270 pF 
to 560 pF, depending on mic response 
and desired bandwidth. With the first 
stage speech amp setup as noted, 470 pF 
was considered optimal. 

Feedback from the modulator’s cathode 
pin 9 is in the form of a DC connected 
270k resistor circuit to further reduce 
distortion in the audio chain. In fact, the 
circuits described above can be used in 
any screen modulated transmitter. Final 
component values will depend on your 
microphone’s response curve and stage 
operating windows. 

D** is needed to keep tie ane 
electrolytic from accumulating negative 
charge during standby, as the modulator’s 
second stage still conducts some bias 
voltage via its cathode. Each stage is DC 
and RF filtered (de-coupled) to prevent 
RF from infiltrating the power supply 


rails. R13 in the speech amp was removed 
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Figure 2: The HT-40 Turbo Bias Power Supply 
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Figure 3: The Turbo HT-40 Triode Speech Amplifier 


to allow a D-104 to be used without 
excessive loading. 
6DE7 Direct Screen Grid Modulator 
Unneeded parts such as LM2 and the 
N1 neon lamp and the R29 6.8k resistor 
have been removed since the modulation 
indicator circuit has been redesigned. 
The jumbo LED and Zener replaces the 
former (right side) modulation indicator. 
The modulation is made more linear 
and with 
percentage by using a bipolar power 


supply. This is accomplished by 
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increased modulation 


connecting a bias supply to R20* and by 
connecting the cathode of the final stage 
directly to the screen of the 6DQ5. This 
also requires removal of R11, R20, R21, 
C36, and R31, the “controlled carrier” 
circuit. An adjustable grid bias supply is 
provided for the last stage’s grid circuit to 
set the output power. This potentiometer 
was placed below and to the left of the 
meter. 

The first stage of the 6DE7 is no longer 
DC coupled to the second stage, but is 


now a Class Al RC-coupled stage feeding 
June 2020 pet 
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Figure 4: The Turbo HT-40 GDE7 Modulator Circuit 
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Figure 5: The Turbo HT-40 GHF8 Triode Oscillator: Notes; Remove the crystal 
when using a VFO. If your VFO doesn’t’ have enough drive, delete C48 and apply 


VFO between “G” and ground. 


the second stage cathode follower. An 
un-bypassed cathode resistor is added to 
bias the first stage. The reason for this 
change was to provide sufficient audio to 
fully “swing” the grid of the second stage. 
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With a first stage gain of 6.7 or 16.5 dBy, 
200 volts peak-to-peak will be seen at the 
grid of the second stage. The voltage at 
the second stage’s cathode is 165V peak- 
to-peak that results in a stage gain of 0.82 
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Figure 6: The Turbo HT-40 GHF8 Buffer/Driver 


or -1.7 dBv, which is quite respectable 
for a cathode follower. The 4.7 Meg 
resistor is included to provide a small DC 
component to properly bias the second 
stage grid. Do not use a lower resistance 
value. This value was chosen to obtain an 
adjustable power output from 5 watts to 
maximum. Note: Do not use a 6DR7 
here, since the first stage of a6DR7 does 
not have the correct characteristics needed 
for this stage. 

Negative modulation limiting is 
accomplished with a steering diode, a 
resistor, and a Zener to limit negative 
modulation to 98%. A jumbo LED flashes 
at approximately 98% modulation. The 
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LED, resistor, and Zener are mounted 
on the terminal board behind the 
indicator hole with lead lengths sufficient 
to keep a bit of tension on the LED. 
Removal of the modulator’s shield 
guarantees better radiation and 
convection cooling. 
6HF8/6CX8 Oscillator/Buffer/ 
Multiplier 

To improve the RF spectrum L1 was 
changed to 1.0 mH. C9 and C14 were 
changed to 47 pF. If you havea later HT- 
40 chassis with 50 pF coupling capacitors, 
you can keep them. Each stage is DC and 
RF filtered (decoupled) to prevent RF 


from infiltrating the power supply rails 
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as well. 
6DQ35 Final Amplifier Stage 
and Pi-Network Circuit 

After an audio sweep, the screen RF 
bypass capacitor C27* was given a value 
820 pF. R31 was changed to 82 ohms 
5W, 5% to slightly re-bias the final for 
improved efficiency. C24 was changed to 
0.05 pF to reduce RF on the “Keybias” 
line. The 39k grid leak resistor is mounted 
on the band selector turret. The grid 
current metering resistor is found on the 
“RF Ouput/Grid Current” slide switch. 

The “relative power” circuitry has been 
deleted (because it is useless) and a 2.4k 
calibration resistor was added to indicate 
cathode current. The cathode current is 
sampled via the 2.4k calibration resistor 
and through a relay contact so that only 
cathode current is sampled during 
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transmit. (See also “Metering.”) 
Neutralization 

There is a two lug terminal strip 
positioned between the 6DQ5 and the 
plate choke. One terminal is a ground for 
C37, the RF shunt for the B+ at the 
bottom of the RF plate choke. The other 
terminal has a short wire protruding from 
it with the rest of the wire going to the 
“hot” end of C15, the “Drive” capacitor. 
I have never heard of a neutralization 
problem with the HT-40. If you 
experience RF output on the 20 meter 
through 6 meter bands without the GHF8 
or 6CX8 installed (on a very short key- 
down), you may want to lengthen this 
stub in 1 inch increments, or bring it 
closer to the tube, until oscillations cease. 
A 2" stub placed about 1/2" from the 
glass bulb is sufficient. 
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Figure 7: Turbo HT-40 6DQ5 RF Final Amplifier 
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Figure 8: Output Pi-Network Coils for the Turbo HT-40 


Output Tuning Network 

The original pi-net circuit needed some 
improvement as well, especially for 80 
meters. While the original HT-40 
performed well on 20 meters and above, 
plate tuning and plate loading capacitance 
was insufficient across the full tuning 
range. For improved plate tuning, a 10 
pF 2kV ceramic capacitor was added 
permanently across C17 and the 80 meter 
switched-in capacitor was upped to 120 
pF, 2kV ceramic as well. Across C25 was 
permanently affixed a 68 pF, 2kV 
ceramic. These modifications also 
improved the purity of the output 
waveform resulting in an undistorted RF 
sine wave. 

Relay 

A 6 VDC control relay was added to 
switch the voltages to the speech amp 
and modulator and to ground the keying 
circuit (Keybias) during key-down. Power 
is applied only to the audio and modulator 
when needed in order to reduce tube 
heating. The voltage divider was mounted 
on top of the chassis using a horizontal, 
five-lug terminal strip near the 12AX7A. 
Since there is no grid-block biasing here, 
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the last schematic shows the Keybias 
circuit. 
Metering 

While the grid metering was “spot on,” 
the RF output metering was rather useless 
and was converted instead to measure the 
6DQ5 cathode current, which is, in my 
opinion, a much more valuable 
indication. After examining the 6DQ5 
tube data, it was decided that the full 
scale reading should be limited to 200 
mA. So as not to overload the meter in 
key-up, the cathode voltage is only 
sampled during key-down via a relay 
closure. Check your wiring against the 
later schematic (non-K version) and 
confirm the slide switch is wired properly. 
The three-lug RF metering terminal strip 
now contains a single 2.4k, AW, 5% 
resistor with a filtering capacitor. One 
can construct this value by paralleling a 
22k, Y%W, with a 2.7k, %4W resistor. A 
wire from the cathode side of the adjacent 
R31* is brought over to the terminal 
strip to feed the dropping resistor. The 
meter is now protected by a 5 volt 5W 
Zener. One can label the meter or, as a 
mental exercise, simply multiply the 
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Figure 9: The Turbo HT-40 Relay Circuit 


resulting meter reading by 40 to obtain 
the plate current when the metering 
switch is in the “RF Output” position. 
Phone Operation 

Set the “Function” control switch to 
“Standby” mode and let tubes warm up 
for a few minutes. Compare voltages to 
the schematics using short key-downs. 


Use a Variac and dip and tune the plate 
as you bring up the power with the power 
potentiometer. Dipping the plate current 
in this case is simply done by 
“minimizing” the reading on the meter 
when in the RF output position. Never 
operate key-down for longer than 2 
seconds without a grid-drive indication. 


Relay Contacts 
C3,C6,C48 
Grn 
3X 0.005 R2 


47k 1W 


L11 
1mH 


Keybias 


Osc. Cathode Buffer-Driver Cathode 


6DQ5 Cathode 


R31* 
82 


R5* 
330 


Crystal/VFO Sw. / 


Figure 10: Keying Circuit for the Turbo HT-40 
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On this unit, the grid metering reads 0.5 
mA with a plate current of 62 mA for 20 
watts output at 120 VAC input. A voltage 
drop of 82 mV-per-mA across the 6-DQ5 
Roi cathode resistor is expected. 
Compare this value against a DMM with 
the panel meter reading in the “RF 
Output” position. 

A high impedance crystal microphone, 
such as an unamplified D-104, or a 
dynamic mic with a source impedance of 
ereater than 50k, feeds the 4” audio 
jack. The transmitter can be keyed via 
the key jack or by two, “auxiliary control” 
terminals on the back. In my case, I wired 
those terminals to a 4” phone jack so the 
key cabling runs behind the transmitter. 

An unamplified D-104 or a Shure 450 
Series II microphone in the high 
impedance mode will work very well with 
this transmitter. 

I usually set the output from 15 to 20 
watts output to drive my Henry 2K-4 or 
Ameritron AL-80A. 


The HT-40 as modified is capable of a 
minimum of 35 watts AM carrier with 
greater than 100-percent modulation and 
over 55 watts CW on 40 meters. 

Chassis Heating 

This transmitter runs cool compared 
to most other CC transmitters. Tubes 
shields were applied only to the 12AX7A 
and the GHF8/6CX8 and were painted 
with black primer to enhance heat 
rejection and to prolong tube life. The 
6DQ5 is recessed into the chassis for 
“below chassis” RF shielding and needs 
no extra cooling. Rubber feet of at least 
Y4-inch of height are needed to allow air 
flow to the underside of the chassis. 

The schematics have detailed voltage 
and current readings so you can compare 
your finished unit with this one. In fact, 
one could build his own “Turbo” SG 


transmitter from the schematics alone! 
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Announcements! 


The Antique Wireless Association (AWA) Museum is looking for vintage radio 
communications related videos to make available to the public on its YouTube 
channel: https://www.youtube.com/channel/UCX55peBhzeX1qps_VYXdLBA 

Contact Mark Erdle (AE2EA) via email: mark@antiquewireless.org 


Finally! A New PBS Documentary that Includes Radio! 


- Across The Pacific 
The Four Primary Characters: 
Juan Trippe 
Charles Lindbergh 
Igor Sikorsky 
Hugo Leuteritz, Radio Engineer! 
Be sure to watch the trailer! 


https://www. panam.org/about/606-across-the-pacific-film 


Contact your local PBS station and ask for Across The Pacific to be shown, soon! 
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A New Approach to Receiver Front-End Design 
Revisited 


By Grayson Evans, KJ7 UM 
Tequesta, PL 
wa4egvm@gmail.com 


In September 1963, QST published an 
article by William Squires (W2PUL), A 
New Approach to Receiver Front-End 
Design. It described the work of Squires 
in designing an experimental front-end 
that used the then-fairly new RCA 7360 
beam-deflection tube. I was completely 
fascinated by the article. At the time, I 
was fascinated by receiver designs in 
general and studied the schematics of 
many of the best receivers of that day 
trying to understand exactly how they 
worked. 

Squires’ design, which would later 
become the front-end of the Squires 
Sanders SS-1R receiver, actually used two 


7360 beam-deflection tubes for the first 
and second mixers but the article 
concentrated on the front-end’s first 
mixer. (Oddly, the receiver didn’t use a 
beam-deflection tube in the product 
detector, one of the popular uses back 
then.) I had no clue how this tube worked 
but it looked really interesting and did 
some magic that, according to Squires, 
made the front-end performance better 
than anything available at the time. 
Why the 7360? 

During the late ‘50s and early ‘60s 
there was a lot of progress being made in 
understanding the problems with 
conventional receiver designs and what 
made for a good receiver in terms of 
overload and unwanted signal rejection. 

Byron Goodman’s often-quoted 1957 
QST article What's Wrong With Our 


Figure 1: The original prototype 7360 front-end designed by William Squires 


(W2PUL) was described in the September 1963 QST. (Photo used with ARRL 


permission.) 
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Current Communica- 
tions Receivers laid out 
two principles: Use as 
little gain as possible 
before taking full se- 
lectivity, and provide 


superb linearity in any 
SIGNAL 


stage preceding selec- INPUT 


tivity — meaning the 
mixers. 

A lot of commercial 
receivers at the time 
suffered from both of 
these problems. Front- 
ends were pretty 
standardjs¢ans RF 
amplifier (sometimes 
two!) was preceded by ; 
one tuned circuit, a |_ 


L.O. INPUT 


OUTPUT TO 
FILTER 


0 +140 


+25V, 


10K 


pentagrid or maybe a 
triode mixer fed from 
a gang-tuned VFO, or from a crystal 
oscillator in the case of a double- 
conversion broadband first IF. With little 
selectivity before the RF amplifier, it was 
easily overloaded by strong adjacent 
signals (intermodulation and 
compression) or it over-drove the mixer 
due to the high-gain RF stage causing 
numerous additional unwanted mixing 
products. Selectivity was not developed 
until late in the 2nd or 3rd IF; too late to 
prevent adjacent signal overload. 
Obviously some receivers were better than 
others. Squires set out to solve these 
problems and a beam-deflection mixer 
was part of the solution. 

The 7360 was not new to ham radio, 
having been used in balanced modulator 
circuits and product detectors (mixers). 
It was originally introduced as a color 
synchronous detector for color TV 
receivers, but as far as I know, this was 
the first use as a front-end LO mixer. 

It combined a nearly overload proof 
mixer function with modest gain at very 
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Figure 2: Squires’ Original 7360 Mixer Design from QST 


low noise. Squires chose to use the tube 
in a singly balanced switching mixer 
configuration to eliminate one of the 
mixing products (the RF input signal) 
from the output. This was difficult to do 
at the time. 

The article had a partial schematic, 
just enough to entice me to try and build 
one. At that time I was a junior in high- 
school (WA4GVM) and my technical 
knowledge was pretty limited, but I also 
didn’t know what I couldn’t do. My first 
attempt to duplicate the circuit was, not 
surprisingly, not successful. However, it 
did add to my knowledge of my 
shortcomings. 

A New Approach, 1964 

In 1964, now asenior, my physics class 
was required to do a science project. I hit 
on the idea of using the 7360 front-end 
design as a really cool project. So I tried 
building the circuit again, this time more 
carefully. I did have a great Elmer, Fred 
Torrible (don’t remember his call), who 
helped me understand the circuit and 

June 2020 aT 


ae. 


4 ae 


A NEW APPROACH TO 
- RECEIVER FRONT-END 
DE SIGH 


ns ete) 


SSss 


Figure 3: This is a photo of a science 
project, WA4GVM’s attempt at a “new 
front-end” science fair project in 1964. 
what it was supposed to do. He also 
helped me with the coils, the hard part. I 
used an EICO signal generator as a VFO 
and took the signal out of the mixer and 
fed it into the 3.395 MHz IF of my 
Heath SB-300 receiver. 

Ihad no clue how to build the 
deflection plate coils or the output 
balanced transformer. Squires keep that 
pretty close to his chest. My homebrew 
skills were pretty primitive and my test 
equipment consisted of the EICO signal 
generator and Heathkit VI'VM. I think 
I tried modifying some exiting surplus IF 
transformers. Well, I never did get it to 
work properly, but no one knew that. It 
impressed the hell out of my physics 
teacher who clearly had never seen 
anything like this in a science project. I 
got an A and was sent to the county 
science fair, and then to the Florida State 
Fair. I should have sent a photo of this to 
Bill Squires; he would have gotten a 
chuckle out of, it I’m sure. 

Even though my fascination with 
receivers continued, and IJ built or restored 
many versions, I never got around to 


building a receiver with a beam-deflection 
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mixer tube. (Confession: for many years 
in the 1990’s I strayed over to the dark 
side and only built solid-state stuff. 
Eventually I saw the filament light and 
returned to thermatrons.) However, 
during the ‘90s and early 2000s, I felt 
compelled to corner the market on 7360s 
just in case I got super ambitious. I think 
I have about 20 of them in case there’s a 
world-wide shortage. 

Fast forward, around 2012-ish, while 
researching my book Hollow-State Design, 
I came across a very clever receiver 
designed by Dr. Andrew Smith, G4OEP, 
which he called the “Retro Mark II.”! 
His design convinced me that a high- 
performance’ single conversion 
superheterodyne receiver with very good 
performance could be built using a 6JH8 
beam-deflection, singly balanced mixer 
and actually work. The 6JH8 is a much 
easier tube to use than the 7360 (there 
goes my stock) and he claimed he had 
little trouble making it work. 

In email correspondence he told me, “I 
started off with the idea that I wanted to 
make a valve HF receiver using a bean- 
deflection tube mixer. This seemed to be 
a good start since I had become very 
aware of the necessity of a good robust 
Ist mixer with high IP3 on 40M. I 
researched the 7360, the 6JH8, and the 
6MES8. I came to the conclusion that the 
7360 had a strong cost disincentive 
[probably due to my buying them all up], 
the 6ME8 was unattractive because of 
the required 350V [on the accelerator]. I 
measured its conversion gain and found 
it to be useless, while the 6JH8 was 
cheap, relatively easy to use, and was said 
to be more linear than the 7360 [it is 
considerably more linear].” 

However, there was another aspect of 
the receiver that was very interesting. 
Andrew is the first person I know to use 
the idea of controlling the conversion 
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Figure 4: Here is Andrew Smith’s Retro Mark II receiver connected to a direct digital 


Ss See 


synthesizer (DDS) VFO. He hand made the brass parts to give it a really retro look. 


gain of the mixer indirectly through the 
control of the deflection electrode 
amplitude as a form of AGC, rather than 
controlling gain by control grid bias. 
Andrew told me “I thought it unwise to 
apply AGC to the first mixer control grid 
as this is likely to increase cross- 
modulation when the tube approaches 
cut-off.” 

I featured the “Retro II” receiver in the 
first two editions of Hollow-State Design 
due to the interesting circuit design and 
the unusual “retro” physical design. (See 
figure 4.) The receiver uses a number of 
other interesting design ideas, but I will 
get to that later. 

A Little Background on the 7360 

and Beam-Deflection Tubes 

While the 7360 is probably the best 
known beam-deflection tube, it was not 
the first. In April 1954, the Zenith- 
designed 6AR8 was introduced by GE, to 
be used as an FM multiplex adapter for 
Altec. It had problems with microphonics 
resulting in it being installed in rubber 
shock mounts in other commercial FM 
broadcast equipment. It did appear in a 
couple of CQand QST articles in the late 
1950s but by 1959 it was no longer 
available®. 
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The 7360 made its commercial debut 
in the June 1960 issue of the RCA Review, 
A New Miniature Beam-Deflection Tube, 
by M.B. Knight at RCA. As Ray 
Osterwald (NODMS) has said, (in the 
1990s) the 7360 acquired a certain 
“mystique.” It showed up in front-end 
and product-detector designs in many 
homebrew receiver projects in the ARRL’s 
Radio Amateur’s Handbook, QST, and 
especially the RSGB Communications 
Handbook. At the time, there was nothing 
new about making a single-balanced 
mixer, or a double-balanced one for that 
matter, but in the beam-deflection tube 
it was new to have the elements required 
to make one in one vacuum tube envelope. 
It was a new development in tubes and 
seemed more “state-of-the-art.” However, 
other than the 
equipment, it never became popular in 
commercial radio designs, primarily 


Squires-Sanders 


because transistors were taking over new 
equipment in the mid/late 1960s. Tubes, 
no matter how good they became, were 
old news. 

Another reason for the dearth of 7360 
designs, I think, was the tube had its 
share of issues that made it tricky to use. 


In a balanced mixer configuration it 
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required the careful balancing of 
deflection voltages and output 
transformers, something that Squires had 
mastered. As I later learned, this takes 
some skill to get right, an issue shared 
with all balanced mixer circuits. It was 
also highly susceptible to stray magnetic 
fields and the deflection plates needed to 
be carefully DC biased and AC balanced. 
As Squires pointed out in his original 
article, to achieve IF rejection balance 
the transformers require a lot of attention 
to detail. A phase unbalance of only 1 
degree makes it hard to obtain more than 
about 40 dB of input signal suppression 
on the IF side. 

As you might suspect, the 7360 inspired 
its share of competing tubes. In late 1961, 
GE—still making vacuum tube color 
TVs—made a comeback from the 6AR8, 
introducing the GME8 and 6JH8, both 
billed as synchronous detectors for color 
television. Then in late 1961, GE brought 
out the 6HW8 (no stated application), 
another variation on the theme. These 
tubes were a better design and much 
easier to use since they didn’t require a 
DC bias on the deflection plates and 
were claimed to be much less susceptible 
to magnetic fields. They had an added 
“accelerator” grid, probably what allows 
the tube to operate with no bias on the 
deflector electrodes. 

However, the GME8 requires a rather 
high voltage (350V) on the accelerator 
and a higher voltage on the deflector 
plates —higher than the 6JH8 — to switch 
the beam. The GHW8 is similar to the 
6JH8 and requires a much lower voltage 
on the deflector plates to switch the beam 
(only 14 volts, vs. the 30 volts of the 
6JH8 and 60 volts of the GME8) but the 
deflector voltage transfer characteristic is 
not very linear. 

The 6JH8, on the other hand, has an 
absolutely liner deflector voltage transfer 
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characteristic, basically straight lines and 
looked like a great replacement for the 
7360, and is much less expensive.? 
However, I was only able to locate two 
homebrew projects in QST that used the 
6JH8 and both were transmitters. This is 
not too surprising given the times. By the 
1970s, in no small part due to Doug 
DeMaw?®, the days of thermatron 
homebrew receiver designs were pretty 
much over. ; 
How They Work 

Beam deflection thermatrons typically 
perform the mixing function by switching 
the current emerging from the accelerator 
back and forth between two plates, not 
unlike how a CRT works. It is like a 
single-balanced diode mixer with gain — 
a standard pentode with a switch attached. 

At the time the beam is centered on 
either plate, the tube operates as a 
conventional Class-A pentode. Properly 
driven, it is always in the linear region. 
Moreover, since the two output plates 
can be operated in push-pull, with the 
proper design, the tube can be inherently 
balanced against the input signal 
frequency, hence able to provide good IF 
rejection of that frequency. 

The deflection voltage average transfer 
characteristics are shown in figure 6. The 
key parameter is the differential voltage 
between the two deflecting electrodes. As 
that voltage changes, the electron beam 
is deflected away from one plate and 
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Figure 5: The original RCA 7360 
internal element drawing shows its 
design structure. 
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towards the other. You can see that at the 
maximum voltage difference of about 30 
volts (of the 6JH8) there is no further 
increase in plate current on the target 
plate and zero on the opposite plate. This 
provides a very linear switching action 
that reduces spurious frequencies in the 
mixing output. The switching action is 
what provides the mixing function. 

By the way, the tube has numerous 
other uses in audio applications. | 
discovered that tube audio equipment 
designers use beam-deflection tubes in 
many applications for mixing (adding) 
audio signals, remotely controlling 
volume by using a variable DC deflector 
voltage, and as part of a push-pull audio 
amplifier. 

Mixers made from beam-deflection 
tubes can perform well with weak signals 
in the presence of much stronger 
interference, have low noise (equivalent 


noise resistance in the 450-1500 ohm 
range), and relatively high conversion 
gain. Because they are low noise means 
that they can be used directly as an input 
device without front-end amplification. 
Being balanced with respect to the RF 
input signal, they can reject IF 
breakthrough which simplifies filtering 
requirements. 
A New Approach (Finally) Revisited 
In 2019 I retired and finally got some 
time to reduce my backlog of projects. I 
decided it was time to build that beam- 
deflection front-end receiver I put off 
since High School. I had collected parts 
and ideas for decades. I can do this. 
My version is a single-conversion 20 
meter AM/SSB/CW receiver consisting 
of a four-tuned circuit preselector, the 
6JH8 mixer, a VFO, an IF strip and 
detector, an AGC module, and an audio 


amplifier. I wanted to make it 
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Figure 6: Deflector transfer characteristics of the 6JH8 beam- deflection tube 
showing the differential voltage between the two deflecting electrodes. As that 
voltage changes, the electron beam is deflected away from one plate and towards the 


other. 
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reproducible so I avoided any one-of-a- 
kind parts. 

I have an assortment of 455 kHz filters 
(crystal and mechanical) so that 
determined the IF. This means image 
rejection will be a problem, so I used a 
previously built tunable preselector filter, 
using 4 tuned-circuits and a “heavy duty” 
8058 Nuvistor triode between the second 
and third tuned circuit to just overcome 
filter loss. The image frequency rejection, 
910 kHz from the desired signal, is about 
35:dB. 

Since hardly anything I design works 
the first time and since I wanted to try 
different circuits, I figured I’d build it 
modular, starting from the mixer first. 
That is not a typical starting point, but I 
figured if I could get that working then 
the rest of the receiver would be easier. 

My front-end is nowhere near as 
ambitious as Squires’ original design but 
I had some simplifying help with the 
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Figure 7, The GHJ8 Mixer Module: The 6JH8 has the 
shield, the BNC connectors are for VFO input, RF input, 


and IF output. 
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6JH8. The schematic is fairly simple 
(figure 8) consisting of the 6JH8 with the 
preselector signal input, the VFO input, 
and the IF output. The VFO input is 
amplified by the GAUG and drives the 
deflectors. Pin 3 of the 6JH8 is an 
accelerator and is typically drawn like a 
screen grid in tube diagrams but I chose 
to draw ita little different in my schematic 
to better represent its function. 

The VFO operates 455 kHz below the 
received signal (13.545- 13.895 MHz) 
producing a difference output of the mixer 
at 455 kHz and an additive output at 
27.545 MHz. The 27.545 signal is heavily 
suppressed by the output transformer. 
Putting the VFO signal below the 
incoming signal prevents sideband 
inversion out of the mixer®. 

The GAU6 operates as an AGC 
controlled, deflection plate amplifier. It 
amplifies the VFO sine wave and drives a 
center taped toroid that provides the 180° 
phase shift to drive the 
two deflection plates 
out-of-phase. Squires’ 
design used a tuned 
circu) o} roreeeene 
deflection plate 
transformer, but | 
found that by the time 
I lowered the Q of the 
tuned circuit enough 
to cover the whole 20 
meter band at nearly 
the same amplitude, it 
was easier to get rid of 
it and just use a coil. 
The amplitude of the 
deflection signal is at 
+30 volts 180° out-of- 
phase. (For example, 
when one plate is +15 


relative to ground, the 
other plate is -15 volts 


relative to ground.) 
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The advantage of 
controlling the gain of 
the tube by control- 
ling the deflection 
plate voltage, rather 
than the control grid 
bias, is that the oper- 
ating transfer charac- 
teristic point of the 
tube is not changed, 
therefore keeping the 
pentode operating in 
its best linear region 
(about -245/ volts)e 
This reduces the 
chance for second or- 
der intermod issues. 

The hardest part to 
get right is the output 
transformer. In my 
design, it has to 
resonate at 455 kHz, 
meaning the coil has 
to be much bigger than 
in Squires’ or Smith’s 
design, for example. 


This thing took me 


Figure 8, Schematic of the 6JH8 Front-End Design: The 
inputs are from the 20M preselector, the VFO (13.545 - 
13.895 MHz), and AGC voltage. The output is the 455 kHz 


IF. 

The output transformer is made from 
47 turns of bifilar wound enameled wire 
ona 194-3 toroid. This gives about 250 
wH at 455 kHz that is tuned to resonate 
at 455 kHz in a push-pull “balanced” 
output. | 

My experiments showed a sharp-cutoff 
6AU6 performed better with AGC 
control than my first choice, a remote- 
cutoff 6BAG. At about -9V of AGC is 
enough to reduce the conversion gain by 
50 dB. I will need to experiment more on 
the division of AGC action between the 
6JH8 mixer and the IF amplifier (a 
6EH7). 
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many months of off- 
and-on experimenting 
Lom Bet 
performance. I tried 


acceptable 


several types of IF transformers, hand- 
wound coils, hand-wound toroids with 
different core types, etc. In the end I used 
a type 3 material toroid with 47 turns 
bifilar wound with 22 turns on the 
secondary. It has an unloaded Q of about 
65. Not great, but good enough. I was 
trying to get the output impedance around 
2k to directly drive a Collins 455 kHz 
torsional filter. I miscalculated the 
primary impedance and wound up with 
around 700 ohms. Oh well, it will still 
work OK if I do a little matching. In my 
next version of this mixer I am definitely 


going to select a much higher IF 
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frequency. 

To get the input signal (ap- 
plied to the control grid) sup- 
pressed at the output — the 
whole point of a singly bal- 
anced mixer — the deflection 
voltages have to be perfectly 
opposite phase and equal in 
amplitude, and the output 
transformer has to be bal- 
anced, the impedance seen by 
each plate must be exactly the 
same. If these conditions are 
met, Squires claimed he was 
able to get a 60dB suppres- 
sion. I am only able to get 
around 43 dB suppression (the 
voltage applied to the control 
grid vs. the voltage at the out- 
put transformer secondary). | 
tried applying small bias volt- 
ages to the deflectors but that 
made only a 1-2 dB improve- 
ment. I tried center tapping 


the output tuned circuit reso- 
nating capacitor to ground. 
That made things worse. 
Suppressing the input signal 
is not essential, many mixer 
designs work OK and don't 
bother with it, relying on good 
filtering, to not so much suppress it as to 
only pass the desired signal. Fortunately, 
in tube circuits (rather than the more 
common diode-ring mixers), the reflected 
out-of-band signals are not a big deal. 
But my advice is, “any time you can 


eliminate an unwanted signal ina receiver, 


do it.” 
The Rest of the Receiver 

The rest of the receiver is also territory 
that gives me a chance to try out some 
interesting thermatrons, the 6EH7, 6688, 
and the unusual 6BN6. 

The IF strip, still in prototype, consists 
ofa 455 kHz Collins torsional mechanical 
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Figure 9: This photo of underside of mixer module 
shows the guts of the front-end mixer. The large 
toroid at the top is the output transformer; the toroid 
in the middle is the deflection plate autotransformer. 
The shield across the board separates the input from 
the output of the 6JH8. 


filter (low loss), followed by a high gain 
6EH7 remote cutoff frame grid pentode, 
then a 455 kHz notch filter I lifted directly 
from the 75S-3 receiver, followed by 
another high gain frame grid tube, the 
6688, developed by Amperex, followed 
by the very interesting 6BN6 gated-beam 
discriminator. Who wouldn’t want to 
design a circuit with a gated-beam 
discriminator? Gotta have one! 

The preselector and VFO feed into the 
mixer, its output goes to the prototype IF 
strip (only the torsional filter and 6EH7 
IF amp are installed). Its output is coupled 
to the second IF in the 75S-3. 
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ist Mixer 
6HJ8 


Preselector 


Prod. Det. 


ae: Bee 


Figure 10: Block Diagram of my Prototype Receiver 


~ = 


Figure 11: The 2020 version of “A New Approach to Receiver Front-End Design” 


finally works! Left-to-right are power supply, VFO, preselector behind VFO, start 
of prototype IF strip, mixer behind that, Collins 75S-3. 


The rest of the receiver is still being 
built and hopefully will be described, 
along with the overall receiver 
performance, in a follow-up article. The 
prototype setup is shown in figure 11 
with everything connected together. The 
copper board has the start of the IF strip. 
It only has the Collins torsional filter 
and a 6EH7 IF stage. To test the setup, 
I fed the IF output into the 2nd IF stage 
of a 75S-3. Reception, so far, is about 
the same with this setup as with a 75S-3 
‘alone. Too bad I can’t enter this in 
another Diojecton | 
optimistically suggested this to my high- 
school senior son — not interested! 


science fair 


Notes/References: 


1. See Dr. Smith’s amazing web site http:/ 


/g4oep.epizy.com/, yes, there was a Retro \'e 
2. The 6JH8 sells for about $5.50, the 


7360 is about $35. 
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3. Senior Technical Editor and Technical 
Department Manager at ARRL from 1970 to 
1983. Beginning in 1970, he engineered a 
shift in emphasis toward solid-state design in 
QST and in the ARRL Radio Amateur’s 
Handbook. 

4, Sideband reversal occurs in mixing if the 
signal with the modulation is subtracted from 
the signal that isn’t modulated (VFO). 

5. Based on an article by W6TNS, Donald 
Stoner in August, 1959 CQ. 

6. The author can be reached for comments 


or questions at wa4gvm@gmail.com. 


EM 


[Editor’s Note: Apparently the first beam- 
deflection tube was an oddball 1940 RCA 
“special” type 1636 for the US Navy, a 
classified “restricted” design for UHF radar. 
It was declassified in 1945 but never produced 


commercially. ] 
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The Adventures Of Picking Up A “CLASSIC” 
Boat Anchor, Part 1 


By Bill Bruno, W3KBS 
Wayne, PA 


For those of us who enjoy working on 
classic old boat anchors, like the EF 
Johnson Viking 2000 or many other 
classic “American Made” radios, then 
this story is for you. For some reason for 
years I have been attracted to this 
transmitter. Why? I have no idea but I 
know that I just love it. I had looked on 
auction sites for years and have seen many 
at astronomical prices and it was just way 
out of my price range. A price of a 
thousand dollars or more for a non 
working version, or worse yet, a “for 
parts rig,” was just not justified in my 
mind. After years of searching I finally 
found one I could afford, looked half 
decent from the pictures I saw, and was 
only 50 miles way. I stared at the buy it 
now price. I walked away from the 
computer to get a cup of coffee and came 
back. Did some more staring and yep | 
pushed the “the button” and the “Two 
Thousand” became mine. It was just that 
easy. | came away from the computer 
pleased that I finally purchased a 
transmitter I always wanted at a 
reasonable price. I knew it wasn’t working 
but I have enough confidence in myself 
that I will mend her, heal her wounds, 
and get it on the air. Only 368 units were 
made from 1960-1964 I was not licensed 
until 1969. Geez 1969 that was a while 
ago! 

The Wednesday I left my QTH to 
head west to York, PA, was just beautiful. 
I was so excited about getting the 
transmitter I forgot to eat breakfast. As 
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got about three quarters of the way there 
my stomach reminded me that I had to 
eat. All restaurants were closed, because 
of the pandemic, so I pulled into a fast 
food place and had a few cheeseburgers 
and went on my way. As I was pulling on 
the Rt. 30 expressway all was well and I 
was enjoying the scenery. While I was on 
30, just before going over the massive 
Susquehanna River, I hit something in 
the road and heard one of my tires was 
losing air rapidly. Believe me there is 
nothing like the dread of losing air in 
your tires and knowing it is going to the 
ground quickly. The sound is quite 
unmistakable. All kinds of alarms were 
going off on my dashboard and I felt like 
the captain of an airliner with the alarms 
saying “Pull Up - Pull Up!” 

Well I did not pull up but I did pull 
over on an exit ramp to take a peek at the 
damage. My driver’s side rear tire was 
torn apart. Let me tell you I got a quick 
lesson on how to change a tire that day on 
my truck. It is one of those things you 
just hope you never have to do. But then 
I had to learn and I had to learn quickly; 
I was in a pretty dangerous spot. After I 
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read the owner’s manual, I was able at 
least to follow the instructions, on how 
to get the tire down. However, | could 
feel that It was not making contact with 
the crank so I called the seller, who I had 
bought the 2000 from, asking for his 
assistance. He quickly became my best 
friend that day. He came to my aid in 
about 10 minutes and was Johnny on the 
spot. We met exchanged greetings, social 
distanced, (My girl friend, Debi, would 
like to say that she is my scrubs hero.) and 
got right to the business at hand. He had 
a flashlight which really saved the day. I 
could see where the problem was and was 
able to get the tire down and make the 
replacement. I can’t say enough how he 
helped me that day. 

I followed him to his house where I 
picked up the Johnson Invader 2000 and 
some other items and proceeded to head 
home or should I say “limp” home at a 
speed of no more than 50. The spare tire 
looked good but out of an abundance of 
caution I kept the speed down and enjoyed 
the Dutch Country. Just a quick note 
here, make sure your spare tire is in good 
shape at all times. It is the most important 
tire on your vehicle especially when u 
need it. I thought to myself on the way 
home how lucky I was that I did not get 
_ seriously injured from the blow out or hit 
by a very large passing semi. Ahhh the 
things we do as lovers of American Made 
Boat Anchors. I was also thinking on the 
way home of how many vehicles are on 
the road right now with a Viking 2000 in 
the back seat? My bet is, I am the only 
one. It was a nice thought to have after a 
very nerve racking experience. 

Please “stay tuned” for part #2. It will 
be the restoration process. How long will 
it take? About as long as it takes for the 
parts to get here and for me, possibly 


with advice from others, and playing 
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with my grandchildren, to put it all back 
together again and have the courage to 
bring it up on a Variac to see if all I did 
actually works. I just know it will, but I 
will have my current limiter in place just 
ity Case: 


LA 


Brian Carling, AF4K 


On April 4, Brian was taken to the 
emergency room thinking he may have 
had a minor stroke, since he was 
encountering some difficulties. By 7am 
the next morning, he had undergone 
brain surgery with a very grim prognosis 
of a non operative stage 4 GBA tumor. 
Due to complications, we will not be able 
to operate business as usual with AF4K 
CRYSTALS. We will not be taking any 
more orders personally, but the family 
would like to assist in helping those who 
have outstanding orders that have had 
difficulties contacting us or have not had 
orders fulfilled. We apologize for any 
inconvenience. If there is anyone who 
has not received their merchandise, please 
contact Brian’s XYL. The best effort will 
be made to remedy the situation as soon 
as possible. 

The information is: 

Marie Carling, WB4QBL 

32 te2G on 

marie.carling@af4k.com 

There are others interested in the 
purchase of the business including AF4K 
Crystals domain and inventory. For many 
years Brian and Marie have enjoyed 
running the business and it would be a 
gift to both to know it would continue to 
provide for others. 

Thank you for your patience and 
understanding. 


73, Marie Carling 
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The Case of the Wayward Iron 


By Gary Halverson, KOGLH 
K6GLH@volcano.net 


Marv Weber (KG6YDI), who lives in 
Bonny Doon, CA, has been waiting over 
a year for missing iron in his Gates 250GY 
broadcast transmitter. The iron was 
accidentally lost during one of several 
moves between a string of owners in 
Northern California. The previous owner 
was Steve, W6RXK, who eventually 
located the wayward iron in the 


Marv Weber (KGGYDI) 


warehouse of the guy to whom he had 
sold the Gates, then sold it back to Steve 
sans the iron. 

Steve dropped the recovered iron off at 
the QTH of Gary, K6GEREB i asa 
scheduling convenience for Marv. 

Marv’s granddaughter, Sally von 
Bargen, who lives in Oroville, CA, 
decided she'd pick up the recovered plate 
transformer and HV choke on her drive 
to Bonny Doon for Marv’s birthday 


celebration! 


in Bonny Doon, CA, waits with his 


Gates 250 broadcast transmitter for the long lost iron to 


return! 
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In 


“Walk- 


Roomy 


> 


ide the Gates 250GYs 


Ins 


with it. 


250 was 


¢ 


The first ham owner of the 


the late Cliff Kurtz 


the transmitter changed 


From Cliff, 
hands four times before ending up with 


Marv. Hopefully Marv will have it back 


N6ZU). 


( 


The Gates 250GY originally lived at 


Fowler, CA 


in a building that housed it 


’ 


on 75 meters shortly from its new home 


that was barely larger than the transmitter 


itself. Paul Shinn 


on the coast near the Santa Cruz 


the broadcast 


KG6FRC), 


( 


Mountains. 


’ 


engineer who maintained the transmitter 


recalls moving it from the old site to the 


s Note: This Gates transmitter 


> 


Editor 
has quite a long history. From FCC 


and literally had to cut [ 


new tower Site, 


the 


transmitter was then retired from service). 


Paul took it to Cli 


( 


the building apart to get it out 


history records and other Internet sources, 


KQEQ went on the air as KLIP in 1962. 


ff, who really wanted a 


broadcast transmitter 


It broadcast on 1220 kHz after KRDU 


and surprised him 


> 
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Cliff is shown with the 250GY in his garage hamshack in Stockton, CA, in the early 


2000s. 


Be “BROAOCASTING 


moved to 1130. The station has changed 
frequency several times. KLIP 1220 “AM 
Soul Radio” was owned and operated by 
Woody Miller and well known by 
followers of this style of music in the 
greater Fresno area during the 1960s and 
1970s. It was one of the first Afro- 
American owned radio stations in the 


SA. 
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After Miller, Morris Mindel owned 
the station until his 1977 death; two 
years later, his estate sold the station to 
Frontier Communications, Inc. The call 
letters were changed to KRGO on March 
20, 1989. On April 1, 1995, the station 
changed its call sign to KQEQ. As of 
2015, KQEQ had become a Spanish 


language Christian broadcaster. | 


ER 
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Stan Winston, SK, April 2020 


By Grayson Evans, KJ7 UM 


Stan Winston and his vast tube 
inventory was the subject of my October 
2019, ER #365 article 3.5 million Tubes 
and Counting. Stan passed away in April 
due to complications from a stroke. 

Stan was the owner of ESRC1 Corp. in 
Orlando, one of the largest vacuum tube 
suppliers in the world. Stan took the 
business over when his father died in 
2001 and grew the company from an 
inventory of about 150,000 tubes to the 
3.5+ million tubes in 2019. 

If you have been to an of the larger 


can't say I knew him very well, I really 
liked the guy. He was honest and sincere 
with his customers. 3 

Stan loved the tube business but never 
became a collector or technically 
knowledgeable about the product. He 
used to say that was one reason he stayed 
in business. He was a great resource to 
tube equipment enthusiasts and will be 
dearly missed. 

As of this writing, the fate of the 
inventory is still not decided. 


LR 


hamfests in the past 


decade including 
Dayton, Orlando, 
Melbourne, Sten 


you ve probably run 
mtow Stan sand’ his 
partner Stephanie. 
They invariably had the 
largest supply of tubes 
at the show. Tube 
sellers came and went, 


but Stan was always 
there. He had the same 
space at Hara Arena as 
far back, taat.l can 
remember. 

We knew each other 
since the mid-2000s 
mostly through our 
meeting and chats at 
Dayton and other 
hamfests; sun /5/ the 


Southeast. Although I 
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Stan Winston at Dayton a Few Years Ago 
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On The Bench 


TV-7D/U Switch Repair 


Many of us have a TV-7 series tube tester so this troubleshooting tip might be useful. 

My favorite tube tester, the popular TV-7D/U, was showing just about every tube 
I tested as shorted — obviously not true! After spending too much time troubleshooting 
I finally solved the problem by spraying the Short/Range switch with DeoxIT. (The 
switch had too much leakage due to dirt, dust, etc.). While in there, I sprayed all the 
rotary switches. Be careful if you do this on a TV-7 that uses phenolic wafers. I think 
all the other versions use ceramic wafers like the “D” model. 


73, Bob Sullivan, WOYVA, www.isquare.com 


TUBE TESTER TV-70/0) 


SEAL NO, SES 
ae 


CADER NU. 35739-PP-62- 
U.S. 


The popular TV-7D/U tube tester was designed by Hickok but produced under 
military contracts by several different contractors. 


LN 
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The Antique Wireless Association’s 2020 John Rollins 
Memorial CW/AM DX Contest Results Summary 


By Joe Fell, W3GMS 


wa3gms@gmail.com 


The AWA John Rollins Memorial DX 
event took place on March 11"- 12" and 
March 14" - 15". This event is for gear 
manufactured before 1970 although you 
can use any receiver you choose, but pre 
1970’s receivers are encouraged. This 
year's event had a good level of activity, 
partly due to adding 80 meters and AM 
operation to the event. Allowable power 
was increased to 100 watts. CW is still 
retained with an enhanced multiplier, 
but now folks have a choice on their 
modes of operation. 75 and 80 meters 


with a score of 74. 


seem to attract a lot of activity for all the 
AWA “On Air” operating events. 
Remember, you do not need to be an 
AWA member to participate in any of the 
AWA operating events. 

This year’s event had 131 QSO’s. There 
were 95 contacts on 80M, 36 contacts on 
40M and no contacts on 20M. There 
were 111 CW contacts and 20 AM 
contacts. 

Congratulations to the top 3 scorers! 

* John Bogath N2BE with the top score 
of 109. 

* Second place goes to Jerry W1ZB 
with a score of 80. 


¢ Third place goes to Brian KOVKY 


Neil’s station WOVLZ that he used during the AWA John Rollins event this year. 
Notice his nice Eico 720 and the Collins 75A-4. 
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CLASSIFIEDS 


Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT issue. 


How to SubmitAds: WEGREATLY ENCOURAGE ALL ADS TOBE 
SENT BY EMAIL. Ads are printed the way they are received. If an ad 
must be sent by regular mail, neatly print or type the information so it 
is LEGIBLE. Ads that are not legible will not be included. We are not 
responsible for ads sent by mail that are lost by the postal system or ads 
that are not legible. Not all readers use email, so include phone 
numbers if a response is desired. 


Do not mail ads a week before deadline and expect them to 
show up the following month. 


- Ads run ONE month UNLESS CLEARLY STATED otherwise. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Please email for the display ad rates, they are different 


from regular classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how | 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as above. If you 
are over 20 words, send payment for the extra words at 20 cents 
for each word by check or money order in the mail, or via PayPal. 


No Free Words for Non-subscribers: $15.00 minimum for each ad up 
to 20 words. Each additional word is $1.00. 

Electric Radio ENC : 

PO Box 242, Bailey, Colorado 80421-0242 wer 


Ray@ERmag.com (Emailed ads are preferred.) - (] 


@- DEADLINE for July 2020 is Mon. June 22nd! 
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The Collins 75A-4 Handbook 


This is a newly revised and expanded 
232 page bound book with a soft cover, 
and having all the factory service bulletins 
from the Collins Radio Company, and 
Collins Addendum info not in the service 
bulletins. It Includes all-new articles never 
published in Electric Radio, plus all thirty- 
three 75A-4 articles printed in Electric Radio 
since 1989, some of which are out-of-print 
in the back issues. Many pages are now in 
full color. 

This expanded version highlights the 
history and development of the 75A-series 
of receivers that began in 1946 at the 
Collins Radio Company, eventually leading 
to the famous Collins 75A-4 receiver, as 
documented in many articles over the years 
in Electric Radio magazine. These articles 
discuss the background that lead to the 
75A-4 with interviews from 
legendary radio engineers such as 
Gene Sentiand Roy Olson (the A- 
Line designer). These engineers are 
no longer with us. It has all the 
articles in CQ, Ham Radio, and 
QST over the last 50+ years. A 
special section explains the cathode- 
coupled, dual-triode receiver 
mixer, commonly calleda “Pullen 
mixer,” with information on its 
designer, Keats Pullen, showing 
his original mixer documents. 
Another special section details 
component identification in the 
75A-4 so that repairs can be made 
efficiently. 

It includes a rare Collins 
document from 1957, TM-303- 
9, Production Test Procedure for 75A- 
4 Amateur Receiver by George 
Stevens, WWATA, a retired Collins 
test engineer, plus all-new articles 
never published in Electric Radio. 

See the ER Bookstore for ordering 


information! 
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MANUALS FOR SALE Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com — 


FOR SALE: Vintage broadcast monthly 
magazines, Western Electric Pickups, 
RCA Broadcast news; Product catalogs 
from RCA, Gates, Collins. Details on 
request. Gary, KGGLH @volcano.net 209- 
418-4741 (text or voice) 


FREE: Home brew 4-1000A amp, two 
extra tubes ( pulls ). John Nelson NY@Q, 
Nucla, CO 81424, 970-864-2170, 
jpnnucla@ hotmail.com 


FOR SALE: Johnson: Viking II, $250; VFO 
122 $60; Matchbox 250-23 $80; Good 
working. Arni 405-326-4675 73026 
W5SRO @arrl.net 


~ History ang 


” Service an Development 


: Modifications *storation 
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FOR SALE: Two Clegg 22ers. Both power 
up but multiple troubles. Excellent 
cosmetics, copy of manual, one AC cord, 
one spare vfo subassy. No cost except 
actual shipping. Carl W2IQK 845-697- 
5135 w2iqk @juno.com. 


FOR SALE National HRO RX. SN M108 
(April-May 19367). With doghouse PS 
5886, matching NC speaker, 6 coil sets, 
original wooden box for 5 coils. Set is in 
good original cdx w/ factory paint; After a 
careful checkout, it played on BC band; 
not tried on other freqs. Will need finish 
cleaning and complete alignment for top 
performance. It is a strong candidate for 
a complete restore. Should turn out to be 
-agem. Selling because too many projects. 
$500 firm. Will not ship due to risk of 
wrecking a unique unit. Ken Ketner, 
KA5ELD, Lubbock, TX. Contact 
klaine@mac.com ~ 


FOR SALE: One Vibroplex Straight Key 
NO. 109149, excellent condx, $95. plus 
shipping, Paul, KR4IN, email gud on QRZ 


FOR SALE: HEATHKIT; SB-614 Monitor 
$125, HG-10 VFO $70, SB-620 Scanalyzer 
$60, Oscilloscope model 10-21 $30, ( 
More. Inquire.). Jeff Holmquest, KZEWM, 
jeffholmquest167@ gmail.com 910-420- 
8712 
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DIGITAL ACCURACY FOR BOATANCHOR RCVR 


Works With Nearly Any Receiver Or PopularTransceiver 
Connects To The VFO « Many Radios Pre-programmed 
THIS IS NOT A VFO ¢ IT IS A DIGITAL READOUT 
Order @ kk4pk.com $135.00 + $10 S/H Custom Cables Extra 


FOR SALE: ART13, BC342, BC348, TCS/ 
RX, TCS/TX All Everything $490 pick up 
only. Toshihiko Yamada, 7107 175th PL 
SW, Edmonds, WA 98026 
ja1ftc @ hotmail.com 


FOR SALE: Two Precision model 10-12 
tube testers, refurbished, look and work 
good, $300 for both. Local Pickup Only. 
Walter, 718-456-1988 


FOR SALE: Lifetime collection of vintage 
electronic test equipment including bench 
equipment and “in process” rehabs, ham 
equipment, tools, parts, manuals, work 
benches, shelving, and more. Please 
contact katrinawreede@gmail.com for 
complete list and photos. 


FOR SALE: Valiant & Ranger VFO dials 
$21.95, Ranger long bolts (3) $19.95, 
Valiant long bolts (4) $23.95, plus 
shipping. KiTLI, 508-965-7400, 
www.johnsonradioresto.com 


FOR SALE: 50’s 60’s Classic American 
ham-gear in exceptional condition. Your 
fair offer determines price. https:// 
www.qrz.com/db/W5JV. QSL W5JUV Doug 
Hensley, 5678 College Drive, Baton 
Rouge, LA 70806. (See my previous ER 
ads.) 
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SSB Adapters from Treetop Circuits 
Available for Collins 51J3/4, R-388, R-390(A), 75A2/3, Hammarlund SP-600 
Installed in Receiver and Powered By Receiver 
Control functions, look, and feel are unchanged. Adapter is activated when you turn 


on the BFO. 


SSB performance is greatly improved. 


We recommend you visit www.treetopcircuits.com for complete manuals. 


Email: radio@treetopcircuits.com Phone: 613-449-7931 


FOR SALE: SSB Adapters for Collins 51J, 
R388, 75A, R390, Hammarlund SP600 
series receivers. 
www.treetopcircuits.com 
radio @treetopcircuits.com 613-449- 
7931 


FOR SALE: VINTAGE ALPHA AMPLIFIER 
OWNERS! New replacement front panels 
and covers for Alpha 76A, 78, 374A, 77Sx 
and rey < Available from 
www.islandamplifier.com or contact John 
Stanford, KEG directly at 
wb8svn @gmail.com or 714-412-7399 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WA5UEK 
cosmophone @ yahoo.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 138406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9OO, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


7 


UHF & More 


RF Connectors & Gadgets 


www. W5SWL.com 


eee nee Connectors & Adapters - BNC - C- DIN- FME-N-SMA-TNC- 


Attenuators - Loads & Terminations-Component Parts- 
Hardware- Mic & Headset Jacks 

Mounts- Feet - Knobs- Speakers - Surge Protections - 
Test Gear Parts- Tools 


W5SWL Electronics 
PO Box B 
Mulberry, AR 72947 


www.W5SWL.com 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
Ee HANG SQUARE SHOT! 


EZ Hang, Code 
75 Goldfinch Way 
Capon Bridge, WV 26711 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 14,000 satisfied 


www.ezhang.com 


Call Today! 


customers around the world! 


304-856-1026 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
255-0124, Dayton OH,” https*// 
TomsAntiqueRadioRepair.com 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
ka1edp @ yahoo.com 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


Electric Radio #373 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio@sbcglobal.net, 501-282-2991 


INFO -see www.navy-radio.com for photos 
andinfo on Navy radio gear. Nick, K4ANYW, 
navy.radio @ gmail.com 


WANTED: Working Drake TR4 or TR4C 
with AC-4 Power supply. Drake L4B with 
L-4 power supply. Seller must be willing 
to ship. Michael Bach, WB6FFC, 1940 
Stevens Road, Eagle point, Oregon 
97524, Eaglepoint.Or@Juno.com, 541- 
830-3346 


WANTED: Brown Bros. CSA and “MTL” 
model keys; any 
BBMC literature, advertisements, scans, 
photocopies. Robert Baumann, WVOZ, 
1985 South Cape Way, Lakewood, CO 
80227, 303-988-2089, WVOZ@ARRL.net 


WANTED: Following CB radios for my 10 
meter conversion projects: Courier 
Royalle base, Lafayette HB444 base, 
Johnson 124M base, Johnson 323 
mobile, Pace 2400 mobile, Sonar J23 
mobile. Ed, W7DAX, 801-598-9217 


WANTED: Top cover for a Hickok 752 tube 
tester. Bill) ke7kk@centurylink.net 605- 
343-1596 
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WANTED: Help with two Collins HF-8070 
Trx. Need them checked out and brought 
up-to spec. Cost no object. Pete WOEWQ 
peter.patton @ oc.edu 


WANTED Millen 46672-80 & 46672-10. 
Wound balun coils for 80, 10 Meters. 
George KA4GEH 1040 Winchester Ln, 
Aiken SC 29803-9666 
shaidorsai21@hotmail.com Txt/call: 1- 
407-310-2920 


WANTED: | need a manual or any other 
info on my military SWE, the Hallicrafters 
SX-116. Al Royce oscar873@aol.com 
951-734-0623 


WANTED: Drawer slide that bolts to the 
side of the Johnson Desk KW pedestal. 
Jeff, W7ID, (208) 697-9136 or 
W7ID @arrl.net 


WANTED: 2 good 6BV8 tubes. Herb, 
K9GTB, 1727 S. Rodgers Ave, Alton, IL, 
62002 1-217-851-1289 


WANTED: ATTENTION ALL ER 
AMATEURS — Looking for any info ona 
Supreme SSB-6B Transceiver. lf 
necessary, will pay for any documentation. 
Contact Jim at j.searcy65 @ gmail.com or 
call 601-795-5357 or 662-755-5357. 
Thank you, Jim, WASWRE 


WANTED: Heathkit SB series AM filter, 
good condition. Hallicrafters SX-115 
Original manual. Bill, 
ke7kk @centurylink.net 605-343-1596 


WANTED: original anode caps and ALC 
board for Drake L-4B linear amplifier. 
David, KM6RI, dkvarn @yahoo.com, 408- 
390-8155 


WANTED: Kaar KE-23A receiver in 
restorable shape for Novice station. Steve, 
K@XP, 28035 Via Tirso, Mission Viejo CA 
92692 kOxp@kOxp.com 


WANTED: HP 10509A Loop Antenna in 
good physical condition, don’t care if 
preamplifier is serviceable. Whitham 
Reeve, whit@reeve.com, +1 907-538- 
4663 leave voicemail. 


WANTED: Schematic for Mattes SSA-200 
(or M-200) amplifier or SSD/1 preamp. 
Mike Zuccaro, 858-271-8294, 
mjzuccaro @ aol.com 


WANTED: General Radio 1806A VTVM 
(voltmeter), working or not. Bob Dew, 
Covington, Ga., 404-277-8797, 
rcdew @ att.net 


WANTED: small knurled aluminum panel 
knob from Hallicrafters SX-110 or HT-37. 
dim, -KBILOT, 802.42 eee 
James.goodwin @ uvmhealth.org 


WANTED: Service Manual for Harris RF- 
103A Amplifier. Uses a single 3-1000Z. 
73 Nick K5EF 504-400-8873 or 
nick.tusa @ tusaconsulting.com, 


WANTED: SCR503 Direction Finder Radio 
or Components: - Radios BC973/ 
BC1003 and accessories. Anthony 
Norden, Hertfordshire, England, MOWWV. 
agwnorden @aol.com 


WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 
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Hayseed Hamfest LLC - Cedar Rapids, lowa 


CAN CAPACITORS 


Ccan-caps.com 


t=) 
—_ 
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ZIM ELECTRONICS INRUSH eee LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in two versions: 


Model AB-1M, (With Voltmeter),........csssccssssscssssssssssssssssesees $3995 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
Shipping, each limiter .............ccccccessssrreeeseee $8.00 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 
older equipment, this little product will prevent such Meee Tahah Limiter 
damage. They are not intended to be used as a voltage- Models AB-1M AB-300M 
reducing device. The AB-1M is 150W. All models : 
come with a full money-back guarantee. 


Electric Radio Store 
720-924-0171 


For photos and history of Chatham Radio, WCC, “ The World’s Greatest Coastal 
Station,” see www.WCCARA.com, by the WCC Amateur Radio Association. 


Drake Manuals on CD 
The R.L. Drake manuals that were 


compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 

www.ERmag.com 


~ Series T+ Disk? 
Rt. Drake Co. 


System 


Requirements: 
Any computer with 
Adoke Acrobat Reader®. = 


Performance will vary 


depending on speed of 
the computer. 
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Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 


David Whitham, K9DQ, PO Box 212, Franksville, WI 53126 


W7FG TRUE LADDER LINE IS NO 
LONGER ADVERTISING WITH 
ELECTRIC RADIO. 


DO NOT CONTACT THEM. 


ZG 


e World Class 


¢ Your Resource for * * Collins Radio * * 


l=N (EN l= MeN 
IF 


Collins Cosco Asse § Ass 
WH SY 


e Offering Unparalleled Free as wellas.. 
e ....Exciting Member Benefits 
Signal Magazine 


e Visit at collinsradio.org & join the fun 
e See our Events Calendar 


¢ Come see what the excitement is about 


NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 
3895 Southwest USA. All welcome. Ron, 
K2RP@ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are 
welcome. k8wozdan@gmail.com 


WANTED: Vibrators: Oak V-6556, 
Plessey 614SC, James Vibrapowr C- 
1243 or any marked FSN 6130-249- 
5699. Non-functioning okay, but no 
obvious junk please. Rich Parker, 
KB2DMD, 1205 Sleepy Hollow Rd, 
Pennsburg, PA 18073, 215-541-1099 
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The Midwest Classic Radio Net 
“pre-net” informal group is now the 
“WAQYZTY Vintage AM Net” in honor of 
Rob Hummel, WA9ZTY who passed 
away in 2008 but for a long time had 
been the net control of the Midwest 
Classic Radio Net. Rob’s callisnowa 
club call held by the WA9ZTY Net. The 
WAQ9ZTY Vintage AM Net meets after 
the Old Military Radio Net and before 
the Midwest Classic Radio Net: 06:45 
to 07:30 Central time Saturdays on 
3885 kc. 3885 kc is a busy place on 
Saturday mornings! 


June 2020 


Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. 
Thecoloris slightly lighter than 
the cover of ER. $20.00 
delivered, $21.00 for XXL. 
(Medium Available by Special 
Order) 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 


format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Collins KWM-2 

Collins 75S-3 and 32S-3 

Collins 30L-1 

Collins 30S-1 

Collins KWS-1 

Gollins 75A-4) occ. ecsecd est ecese Me NP oy te. cosansedccee 2 hours, $89.95 
Collins R-390A...............006 Beets aco nedeiese shiterrhiveuitevsaes 7 hours, $109.95 
Collins R-390A Addendum 2 hours, $49.95 
Hammarlund SP-600JX 4 hours, $89.95 


Priority shipping within the US is $8.00 each for the first two 
DVDs, additional titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 or WWW.ERmag.com 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hanes Céide E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


www.ezhang.com 


Call Today! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 14,000 satisfied 
customers around the world! 


304-856-1026 


WANTED: Manual & schematic for T-60 
60 kHz Time Code Receiver by Specific 
Products of Woodland, California. 
Whitham Reeve, whit@reeve.com, +1 


907-538-4663 leave voicemail. 


WANTED: RME transmitter parts, info pre- 
KD2AZI 


1945 Jeffrey 
RadioArtistry @ gmail.com 


WANTED: WW II German, Japanese, 
tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 


Italian, French equipment, 


525-3376, bglcc@aol.com 


WANTED: A photocopy or scan of “The 
Genesis of Station CHARLES” by George 
L. Graveson. Also “The OSS Comm Vets 
Dave, 


Papers, Second Edition.” 
daveg3uur @ gmail.com 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB4O0GM, hwhall@compuserve.com, 


719-574-5319 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 


jstitz @ pacbell.net 
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WANTED: Collins Manufactured Tubes 
ca 1936-1938- Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-800, C-802, C-841, C-849, C- 
852, Water Cooled Triodes such as C- 
207, C-858, etc, Air Cooled Rectifiers 
such as C-249A, C-357A, etc and Water 
Cooled Rectifiers such as C-214, C-237A, 
etc. Jim Stitzinger, WASCEX, 23800 Via 
lrana, Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 


WANTED: 1930's civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@ gmail.com, 704-657-8910 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: ARC-5 transmitter racks MT 
69; 7173) 675) V Steven W2ZOKT 
skeller53@ gmail.com, 718-405-8378 
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WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r @ gmail.com 


WANTED: PRESS WIRELESS, NY: 
Photos, information WANTED on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm@optonline.net 631-360- 
9011 


WANTED: R-390As. It was builtto play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1iVJ, Hopkinton, RI 401-377-4912 


Tube Lore If 


A REFERENCE ror USERS anp COLLECTORS 


Ludwell Sibley 
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WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Crystal Oscillator module (fits 
where clock goes) for Hammarlund HQ- 
180AX. Thanks. Byron W5FH, 
bjtatum1 @att.net or 936-545-2615. 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


After being out-of-print for many years, 
Ludwell Sibley has released an updated version 
of his classic book on electron tubes. Tube 
Lore II is an excellent reference to electron 
tube history and tube production. | was not 
able to find any tube type that is not listed! 
This new version is 288 pages of text, 102 
more pages than the original version had. 
Also included is a data CD of important 
information, one section covers deciphering 
tube date codes, most of which has not been 
available until now. The new version of the 
book covers about 13,000 (!! ) tube types, 
plus another 4800 or so radar / microwave 
parts on the data CD. Also on the disk is info 
on very strange and unusual tube types, 
another 106 pages. 

See the “ER Bookstore” page for ordering 


information! 
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—ELECTRIC RADIO BACK ISSUES— 
¢ All Electric Radio back issues are either from the original press run or lithographic reprints 


from the original negatives. Shipping prices are for delivery by media mail within the USA. 

Overseas, please inquire for shipping quotes. 

¢ The easy-to-use searchable database for previous ER articles is found at the Electric Radio 
web site (WWW.ERmag.com), “Back Index,” at the right side of the main page. 

¢ We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at discounted prices, depending on the number 
ordered, plus shipping. They are sold with at least a 56% discount the over single-issue 
price. For a full set of remaining issues, please call for a quote while they are still 
available. Many of the early issues have less than 5 in stock. 

e Single Issues: $4.00 Each, Postpaid 

e 1-Year Sets (Or Any 12 Issues) $40.00 per year + $8.00 Shipping 

° Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.50 Shipping 

¢ Foreign Customers: Please Inquire for Shipping Rates 


NEW! The Collins 75A-4 Handbook: This is a newly revised and expanded volume produced 
by Electric Radio, (formerly the “75A-4 Modification Compendium”) having all the factory service 
bulletins from Collins Radio and Collins Addendum info not in the Service Bulletins. Includes all- 
new articles never published in Electric Radio, plus all 33 75A-4 articles printed in Electric Radio 
since 1989, some of which are out-of-print in the back issues, discussing the background that 
lead to the 75A-4, plus everything from CQ, Ham Radio, and QST over the last 45+ years, now 
232 PAGES) MARY. I. COLN, 22. cid. Sasadacaclanchinvebvihdn-ccsnnaces Ses sheeeerememeatetakes sab eece $34.95 plus $7.50 Shipping 
—COMPENDIUMS— 


All of the Collins compendiums are produced in nice 3-ring binders. 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages. 


ORM Beso reine am Ms Miskin Wlimb  ac = Bn BR RT ME te on ae Ne $47.00 plus $8.50 Shipping 
Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $7.50 Shipping 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's biogra- 
phy, his rise from a saleman and inventor of electrical equipment to boecome one of America’s foremost radio 
manufacturers. There are historic photographs and diagrams on nearly every page, and color plates with 
vintage AK advertising. --------------------------------------------- 0 ---nnnnnnn nanan anne nen neem nen n nee ee nen nennnnenenann $26.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) wonderful book that has 
everything you need to know for working with vacuum tubes in one 277 page, high quality volume! 
a Ne ae acest barn ect fos vy pmtthaledte dike a Reth dp amas: bataale dicate gt wd sien Wn? «td nds ae 8 vy male $29.95 
Make Your Own Tube Testers and Electron Tube Equipment: This book by Gary Steinbaugh (AF8L), 
an ER contributor and a professional electronics engineer, is all about understanding tube testers and 
building them, and also contains many excellent projects such as power supplies and specialty 
oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, with many 


aE MAES Se ATEN KOON OE caivinegeu cd sata shins sh Pieren cPsiccrend Raping MRR eid Mammen act R RINE. «(cern ued faders < eames $36.25 
Practical Radio Repair, Volume 1: Both volumes are practical guides to vintage radiio repair and quite useful: 
Rh Lease na tr atta ines seonitc Ann ticqe ttre wriettadtnnede mains teat editivt aE braie arn cect beba pirated rina vies we aactatty $26.95 
Practical. Radio Repair, Volume 2: ...............:..:cccssnscccesesseesensemeneenensete nes 534 SP cco eee $26.95 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos. ------------ $23.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everyihing made by Hallicrafters..By ChUCKk Dachis (2s --s----s_2--Seemesinne cen enennnn-aonenacncnnnanccnennnsacaninn $26.95 


Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
informative 100k Into years Past.’ =—---<-2---=---2-----—---=- aaa ae eset aa enone enna tenn ea emncmnnnnenennn inane nnane $24.95 
Shortwave Receivers Past & Present: This is Fred Osterman’s long-awaited 4th edition, 2nd printing, a 
hardbound, heavy, 800-page masterpiece, more like an encyclopedia than a mere handbook! Sure to become 
a classic volume, it contains info on over 1,700 receivers from 1942 to 2013, when the book was completed. 
Includes many hard-to-find details about European EQUIPMENT. -----------------nn-mannnnmnnonmannnnnnnnmnnnnnmnnnnnnnn $49.95 
Surviving Technology: This is our 2019 reprint Bruce Vaughan’s classic book that is all about his life in radio 
and his detailed information on building regenerative receivers. It was reviewed in the August 2019 issue of 
Electric Radio and is an all-new reprint from Bruce’s Original fileS.---------------------------------0nmnnnnannnnnnnnnnne $34.95 
The Bavarian Yankee, by P.H. Thompson, is an exciting well-written, 295-page, soft-cover novel taking 


Poles, mentioning radio communications of the day. Now on CloSe-OUt Sale, ----------------0=-0ne-nennee $6.50 
Tube Lore II: This is the expanded, revised, and useful new edition of Ludwell 
Sibley’s classic book all about VACUUM tUbeS!.........ceeeeeeeeeeeeeeeeeeeeeeeeeeeneeneeee $34.95 
Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas (SK), a retired engineer, this book 
is packed full of valuable information about test equipment. 166 Color pages. ------------------------=--2--n"" $29.95 
Vintage Anthology, 2019 Edition: by Dave Ishmael (WA6VVL) is now in stock, as reviewed in the August 2019 
issue of Electric Radio in an all-new bound volume. 208 pages, topics divided into four chapters: Receivers, 
Transmitters, VFOs, and ACCeSSOli@S==----------------------------------n---n mn nnn nnn nnn nnn nnn nnn $37.95 


The All-American Five Radio: This book is out-of-print and no longer available, sorry. 
Tube Type Transmitters: CURRENTLY OUT-OF STOCK. We have been trying to get more since March 2019. 


Ordering Information: 
Books are usually sent by USPS Media Mail 


Shortwave Receivers Past and Present, and Hollow State Design are very 
heavy and are shipped media mail for $7.50 each. 


For other books, please add $6.00 for media mail shipping for one book and $1.00 
for each additional book. Five books are shipped by media mail free to one address 
in the United States. No free shipping for overseas orders, overseas shipping has 
gotten very expensive. 
: Checks and money orders by US mail are fine. 

Overseas and Canadian Orders: Please inquire for shipping quotes. 


Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal Only: Call or Email for Details 
(We no can no longer accept credit card payments by telephone because 
of the extremely high fees we were being charged and burdensome 
restrictions placed against our web site from an overseas oversight 
company owned by the banks and credit card companies.) 
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JOIN THE AWA 
ANTIQUE WIRELESS ASSOCIATION 


PRESERVING & SHARING COMMUNICATION’S TECHNOLOGY HISTORY 


e Publishes the renowned quarterly AWA Journal 
e Sponsors the unique, world famous Antique Wireless Museum 
e Publishes the scholarly annual AWA Review 


e Produces the exciting Annual AWA Convention 
Annual membership dues: $35 USA, $40 elsewhere. Visit the AWA Web Site at 


www.antiquewireless.org to learn more about AWA and other membership options. 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956, 
glenn @dsmlabs.com 


WANTED: Knob, Black center with silver 
outer ring for Hallicrafters S76 513/451/ 
1096; Rhigley599@aol.com Thanks 
Roger w8crk 


WANTED: Looking for information from 
owners/users of the Bendix DU, DU-1 
and DU-2 family of loop antennas, for ER 
article. Please contact me if you own or 
have experience with this equipment. 
Email me at wa2ejt59@stny.rr.com or 
phone me before 8:30PM Eastern time at 
607-754-2848 — leave message and | will 
return your call. (email is better) Thank 
you. Joe Long, WA2EJT 


BROWNING 


THE 


wa 


Shert Wave fan 
and the Amateur 
% vill find desirable 
' eircuit features 
in the new 
Browning and All- 
Star Kits. We offer at 
lowest prices, the famous 
Browning “‘35"" (illustrated) 
and the new Browning “Com- 
munications” Kits. 


“THIS HANDBOOK 


Can be supplied by ALLIED at lowest 
prices, We wiil quote promptly for ali 
standard items described, such as receivers, 
transcelvers, tubes, antennae, microphones, parts 
kits, ste. Befora you buy, srite to ALLIED, for 
hetter Service and Yalue. 


Allied ¥ Radio 


CORPORATION 


FREE parts 
lists and diagrams are available. Write aleo for 
parts lists and diagrams covering the popular Ali- 
Star Senior and Junior kits. Ail of these receivers are 
easy to build, and are noted for their efficiency. 


EVERY-RADIONTEM ALLIED RADIO 


833 W. JACKSON BLVD..CHICAGO, ILL. 


ry 357 
ALL- ae KITS 


The mere advanced 


ALLIED RADIO CORPORATION 

833 W. dackson Blyd., Chicago, 11, Dept. J1. 

(7 Send me your FREE current Pct ig: } am also interested 
in diagrams and parts lists for 

{j Knight S Meter Phone [1] Ail- Star Junior 

fj Knight 2 Tube “‘DX-er’* [9 Browning “‘35*° 

f} All-Star Senior [] Browning “Communications” 


A OG SA SSA AN AAS KT cee BS | 


62 Electric Radio #373 


June 2020 


Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 

“Since 1985” 


Were you first licensed 25 years ago 
and licensed teday? 


“Calling All Meckers!” 
Do you own a Meck transmitter? 
John Meck Industries of Plymouth, To Join or Renew, Visit: 
t ; : http://www.qcwa.org/join-renew.ph 
IN, made a transmitter starting in 
1949, also used the Telvar name. If sO, For more information, please contact: 
AS om@qewa.org 
please join our group:  https:// 


groups.io/g/Meckers Or contact 
W9IRAN @arrl. net 


DESIGN BUILD HAVE FUN 


2.5 mH 
ZL = 7150 


The Art and Science 
of Building with 
= Thermatrons 


Makes it all easy 


vi 
f TARZGEIKITUM 


Available in the Electric Radio Bookstore! 
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Subscription Information 


Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 

Rates within the US: 

Ist Class Rate: $47 (mailed in envelope) 

Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada : US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 
headband anda 3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com ) 
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Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
6/20 


WS9ADJ 
James Beyer 


6213 Countryside Lane 
Madison WI 53705-1025 


NEED TO DOWNSIZE? 
CALL US TODAY! 


Estate planning for your ham, antique radio or 
audio equipment can be challenging. Take the 
stress off you and your family by calling us at 
816-455-5520 to see how we can help. 


We are a Midwest based online auction 
company with a global reach. 


Nationwide pickup services available. 


SCHULMAN 


AUCTION & REALTY, LLC 


73, David Schulman, WO@ERU 
ROCKWELL,COLLINS HF-380 816-455-5520 or 913-568-3767 
SOLD FOR $2,}50 david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


